


: THE WEEKLY JOURNAL OF PRACTICAL INFORMATION — 


voLUME CIV.) NEW YORK, MAY 20, 1916 10 CENTS & COPY 














— 


—_— 















































Track buckled by flow of ice underneath Washout at a small stream crossing 
The Difficulties of Railroad Maintenance in 1,500 miles northwest of Seattle. The line first pierces, The first 40 miles of rail traverse the broad delta of 
Alaska through a very rugged gorge, the almost unbroken the Copper River, which is broken by hundreds of small 
By Kirk McFarlin mountain barrier which skirts the Alaskan coastline, glacial channels. The mountains are then reached, and 
AILROAD construction in the United States to-day then penetrates to the center of the higher interior for the next hundred miles the line threads the gorge 
is of so thorough a nature, and opera- of the Copper River. This river, so- 
tion is so systematic, that the service is a called from the large nuggets of native 
seldom interrupted. Spring floods and ams | copper found along its course, has cut, 
heavy winter storms sometimes excuse a | through the mountains which rise above to 
delay in traffic, but as a rule the main- | heights of 8,000 and 10,000 feet, a box-like 
taining of schedules as well as of road- : canyon of varying width, with a flat floor 
beds has become a matter of routine. In “ar of gravel, and sides perfectly sheer. At 
Alaska, however, the frontier of to-day, ; ae: ‘ ae intervals along its length large zlaciers 


projecting from the ice fields on either 
side spread out over the floor of the 
canyon, and shifting glacial streams in- 
tercept the river. The lower entrance to 


railway operation is more difficult than it 
was a quarter of a century ago in the 
states at home. The wild nature of the 
country, the severity of the climate, and 
the occurrence of natural phenomena not 
found elsewhere make construction as well 
as timetables very uncertain, . The Copper 
River and Northwestern R. R., the longest 
of the two standard gage lines now in 
operation in Alaska, probably combats 


the canyon is flanked by the two largest 
glaciers, with frontal widths of 3 and 
5 miles, one on either side of the river. 
Their ice faces, towering 300 feet above 
the river, form one of the sights of all 
Alaska. The Copper River bridge, which 
natural conditions more severe and spans the river between these glaciers, 
peculiar than those encountered by any ranks among our remarkable bridges. Its 
other railroad in the world. 











three long truss spans were built in a 





The Copper River and Northwestern single winter, despite arctic cold and 
connects the now well-known Kennecott Copper river bridge, Childs glacier in distance blinding storms. Falsework and caissons 
copper mines with the seaboard. Two were driven through 12 feet of ice, the 


hundred miles of single track line were built in the mountains. A steady rise, with limiting grades of movement of which at one time carried the last span 
years 1908-11 at a cost of $16,000,000, an average of five per cent, brings the line to a final elevation of 12 inches out of line. The final span was joined up but 
$80,000 per mile. The seaboard terminus, Cordova, is 4,000 feet. (Concluded on page 537) 
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At Baird canyon; rails overturned by whirlpool One of the obstructions encountered 
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New York, Saturday, May 20, 1916 
aries A ‘ Secretary 
Orson D. Mu asur " at broadway 
} i rv “ ass Matter 
Fntere + yal ¢ ‘ att I Moe l 1 Canada 
fm 
} Ls) } 
The object of th ournal is to record accurately and 
icid th atest acientific, mechanical and industrial 
x of the day is a weekly journal, tt ta tn a@ post 
tion to announce interesting developments before they 
are published elsewhere 
The Edit ad to have submitted to him timely 
iurticlea auitable for these jlumns, especially when such 


hicde are ¢ anise thotor phe. 


A National Calamity 


of the present crisis in the 


N view world’s affairs, 


and quite possib in our own, the action of the 

Senate in emasculating the Chamberlain bill for 
the reorganization of our military forces can be re 
urded as nothing less than a calamity, and as liable 
to lead, in its ultimate results, to a great national 
disaster, The Chamberlain bill calls for a standing 
army of a minimum strength of 250,000 men, and for 
a Federal volunteer army of 261,000 men The expert 
minds of the General Staff and the Arn War College 
have given it as their opinion that a regular army of 
200,000 men is the smallest thorough trained forces 
uicen which this country of ours can rely with con 
fidence as the basis of its mobile defenses, and they 
believe that the proposed Federal volunteer army of 
261,000 is an experiment which has sufficient promise 
to render it worthy of a serious trial On the other 
hand, there is a unanimous consensus of military opin 
ion that the “ Federal militia” scheme ais proposed 
in the Hay bill, because of the existing constitutional 
limitation set upon the Federal Government's control 
over the militia, would prove to be a broken reed 
And it does not require the trained judgment of the 
military expert to foresee that the proposed payment 
of from $40,000,000 to $50,000,000 a year to the militia 


would be to foster in our midst a politico-military in 
stitution “which, under the careful mothering of the 
machine politician, might easily develop into that sin 
ister “militarism” of which we hear so much in the 
present hour 

Now, in spite of the fact that the President has re 


cently said: “ There is nothing extravagant about an 
army of 250,000 men,” notwithstanding that the pro 
posed army has the backing of our highest military 
experts, and in total disregard of the earnest appeal 
of the country for adequate preparedness, the House 
of Representatives has seen fit to cut down the regular 
irmy to 180,000 men; throw out the Federal volunteer 
army .altogether; and commit the defense of the coun 
try to a Federalized and paid militia, with all the 
evils of constitutional uncertainty and political abuse 
which may readily follow in its train. 


Why is it that our military men as a whole, not a 


few of the members of the National Guard, and all of 
ihose civillans who have made a study of the past 
history and the present conditions in our state militia, 
are so strongly opposed to the proposed militia legis 
lation? It is not that the ire hostile to the militia 
men as such, or that they f te ecognize that in some 
states the National Guard is a we inized, patriotic 
anc. so far as the limiting conditi t. an effi 
clent force, The objection in the 

we belleve, and certainly so far as the NScleNTIPEK 
AMERICAN is concerned, is based upon the conviction 


that the whole history of our militia shows that to rely 
the 


George 


main element of 


Washington 


upon them as numerically our 


defense is to once said, 


rest, as 
upon a broken staff.” 
By way of 


action of the 


howing how diametrically opposed is the 


present House of Representatives to the 


experience and teachings of Washington, we quote 
the following from his writings: “The jealousy of a 
standing army and the evils to be apprehended from 
ome ire remote, and in my judgment, situated and 
circumstanced as we are, not at all to be dreaded; but 
the « eyguence of wanting one, according to my ideas 
formed m the present iow of things, is certain 
and inevitable rein.” 

The above is from Sparks’ “ Writings of Washing 
ton,” and from the same work we quote what Wash 
ington said im a letter to the President of Congress, 


1776: “It is 


a mistaken dependence 


that 
upon the 


dated December 20, needless to add 


enlistment and 


short 


militia have been the origin of all our misfortunes and 
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the great accumulation of our debt. We find, sir, that 
the enemy are daily gathering strength from the dis- 
affected. This like a rolling, 


strength, snowball by 


will increase unless some means can be devised te 
check effectively the progress of the enemy’s arms. 
Militia may possibly do it for a little while; but in a 


little while, also, and the militia of those states whicb 


have been frequently called upon will not turn out at 


i or if they do it will be with so much reluctance 


Can 
more destructive to the recruiting service 
$10.00 bounty for six 


and sloth as to amount to the same thing. 
anything be 
than granting a weeks’ service 


in the 


you cannot tell 


militia, who come in, you cannot tell how; a 


when, and act you cannot tell where, 


consume provisions, exhaust your and leave 


stores, 


you at last at a critical These, sir, are the 


this is the 


will and must forever de- 


moment ? 
men I am to depend upon ten days hence; 
which 


wou geta 


HaRik On your cause 


pend till large standing army sufficient of 


(self to oppose the enemy.” (The italics are ours.) 

Far be 
between the militiaman of to-day 
who tried the 


Undoubtedly, the 


it from us to draw any invidious comparison 
and his predecessor 
faith of Wash- 
fiber of the 
modern National Guardsman is of much finer quality. 
But having said that, let 
of the fact that the system, the 
inherent faults of the system, are just as great to-day 


so sorely patience and 


ington himself. moral 
us look squarely in the eye 
faults of the militia 
as then, and let us remember that an institution whicl 
broke front 
British Army of Revolutionary times would shrivel up 


down so deplorably in of the easy-going 
like a wood shaving before the fierce blast of a highly 


trained twentieth century army equipped, as it would 


be, with the overwhelming artillery of modern war 
fare. 

The hope of preparedness in the 
wretched House of 
and his 


presence of this 


fiasco in the Representatives lies 
that he 
the all-but-unanimous voice of the country behind him 
in his More than 


in a crisis such as this Mr. Wilson has laid a firm hand 


in our President consciousness has 


stand for an adequate army. once 


into what he believed to 
be the path of honor and duty. 

There is 
deliver the army bill from the political toils into which 
it has fallen. 


upon Congress and swung it 


a call for such action by the President to 


The Completion of the Rhone-Marseilles Canal 
WY RANCE 
Which has called forth every 
tically 


conflict 
military and prac- 
her 


although engaged in a gigantic 


every industrial resource at com- 


mand, has found time to bring to a successful 


con- 
summation a great engineering undertaking, namely, 
the Rhone-Marseilles With the élite of her 
manhood engaged in the most sanguinary warfare with 
like of which the 
has never known before, the opening of the promising 
waterway at this time speaks well for the stability of 


Canal. 


a military organization the world 


the Republic’s enterprises. 


Marseilles is France’s great port of entry for the 
Mediterranean Sea, although Nature caused it to be 
walled off from Central France by a mountainous 


range that sweeps around the northern side of the city. 


Before the advent of railroads the question of pro- 


viding a waterway between the port of Marseilles and 
the important cities in the interior 


industrial was a 


much mooted one. As early as 1820 a canal was offi- 
cially proposed by Becquey, the then director of bridges 
and With the 


momentarily 


roads. railroads the 
the 
before the French 
until 1904 that the 
work on the 
May 7th last, in the presence of a distinguished gath- 


ering of 


appearance of 


project was forgotten, although in 
intervening years it was constantly 
But it 


way to 


Government was not pro- 


posals gave actual canal, On 
other 
the Rhone-Marseilles Canal was officially opened. 
The total length of the canal is 60 miles, and it has 
for its main feature a five-mile tunnel through a moun- 
tain. Leaving the port of Marseilles, fol- 
line up to the point where the tunnel 
Emerging at the other end of the tunnel, 


members of the Cabinet and officials, 


the canal 
lows the coast 


is entered. 


the canal utilizes two salt-water lakes, the larger be- 
ing the Etang de Berre, finally debouching into the 


Rhone at Arles. The canal in the sections on a straight 
line is S2 feet in width, with a depth of water of 6 feet 
6 inches; the norma! depth, however, is 8 feet 2 inches. 
Marseilles and the Etang de Berre it is 9 
feet 10 inches, the reason for the greater depth in this 
that craft, 


barges, will pass through it because of the prospective 


tetween 


section being larger such as sea-going 


development of a number of industrial establishments 
From this fact it 
sumed that goods in many instances will be transhipped 


on the salt-water lake. may be as- 


from the larger barges to smaller craft that ply the 
Rhone River. The locks of the canal are 52 feet 6 
inches in width at the entrance and 525 feet in useful 
length. Throughout, the canal has been constructed 


to accommodate barges up to 600 tons capacity, and 
it is believed that these craft will be able to travel up 
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the Rhone, Sadne and Doubs rivers, or a total distance 
of 335 miles, without breaking bulk. 





That portion of the canal which pierces the moun. 
tain range and is known as the tunnel of the Rove wag 
first designed for a width of 59 feet at the springing 
of the arch, and was to have a towing path 4 feet 14 
inches in width, forming a bracket, over the whole 
length. Fearing that difficulty might arise when two 
barges passed each other, the Marseilles Chamber of 
Commerce requested that the tunnel should be wider, 
with the result that it has been given a span of 72 feet 
2 inches, with two side paths, 6 feet 6 inches in width 
each, leaving 59 feet for the canal width. 

Perhaps the press reports regarding the official open- 
ing of the Rhone-Marseilles Canal have been too ep. 
thusiastic in great use to which the 
in the immediate future, 
The statements that the new canal, like the Kiel Canal 
of Germany, will be of strategic value in permitting 
the movement of destroyers and small war craft be 
and the North Sea, appear 
least judging from an authorita- 
The 
latter is a difficult waterway for traffic, and will always 
Its flow is ill-suited to modern nayi- 
gation methods with large craft, yet large craft must 
be resorted to in order to reduce the cost of transporta- 


visioning the 


new waterway is to be put 


tween the Mediterranean 
to be premature, at 


tive report on the condition of the Rhone River. 


continue to be so. 


tion. While there appears to be an abundance of water 
in the river, its bed is very irregular, preventing the 
water from spreading evenly over its entire length and 
breadth; and as an additional obstacle, sandbanks are 
forming. In sum, the Rhone must be con- 
sidered in the light of a torrential flood. Were it 
not for these conditions, direct communication by water 
between Marseilles and Belgium and the Rhine would 
be readily But the obstacles that have thus 
far been overcome would seem to indicate that with the 
same kind of perseverance and skill a navigable water- 
way from the Mediterranean to the North Sea is not 


constantly 


realized. 


an impossible achievement of the future. 


Climatology and the War 


HE climatic survey of the globe is an endless 
task, depending for its prosecution upon the 
patient collaboration of thousands of people, 


Tay in and day out instruments must be read at fixed 
places. Month by 
month and year by year the results of these readings 
various central 
of the records is 
Missing observations may, it is 


hours at an immense number of 
must be collated, summed, averaged at 
offices and observatories. Continuity 
extremely important. 
true, be interpolated from the records of neighboring 
stations, if such exist, but the value of the series is 
a certain extent by this process, 
The fruit of all this labor is a body of statistics that 
furnishes, on the hand, the 


vestigations in the many branches or science in which 


always impaired to 


one substructure of in- 
a factor, and, on the other, information 
directly applicable to the practical needs of agriculture 
and other 


meteorology is 
human activities. 

In the period of relative tranquillity preceding the 
Old World the climatic survey 
was expanding at a rapid rate. 


present upheaval in the 
Nowhere was the work 
more actively carried on than in the colonial possessions 
of Germany. Already it had become possible to draw 
quite satisfactory rainfall and temperature charts of 
such newly explored countries as German East Africa, 
Southwest Africa, and Togo. The 
British Africa had also 
In the Far East, in 
the South Seas, in South America, the spread of the 
Western Europe, 
stations, was 


German Kamerun 


older French and colonies in 


become climatically well known. 


climatological réseau went on apace. 
long provided with a dense network of 
turning out commendable digests of their records. 

The effects of the European war upon these under- 
takings cannot yet be fully gaged, but climatologists 
stand aghast at disasters that must be taken 
for granted. Germany, we hear, has managed to keep 
her meteorological stations in continuous 
operation; but what of Belgium? Perhaps some of the 
observers in that stricken country have heroically stuck 


already 


nearly all 


to their thermometers and rain gages, and perhaps the 
enterprising Teutons have, here and there, taken up 
the work where the Belgians left off; but many of 
Belgium’s longest unbroken series of observations were 
in progress at that are now heaps of ruins. 
There cannot fail to be a sinister gap in the copious 
file of meteorological reports for the kingdom which 
has issued for so many years from the Royal Observa- 
tory at Uecle. Northern France is in the same plight. 
The meteorological service of Serbia had a hard struggle 
to maintain its existence in times of peace. Is it con- 
ceivable that it has survived the political disasters of 
the past year? 

What effect has the war had upon the meteorological 
work of the well-organized corps of observers—oflicials, 


towns 


planters, missionaries and others—in Germany’s former 
African At the present writing it is only 
possible to speculate as to the effects of the war. 


colonies? 
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Electricity 


An Electrically-Operated Tire Inflater of compact 
and readily portable design has recently been placed 
on the market by an American manufacturer. It is an 
ingenious combination of a universal electric motor 
that will operate on either alternating or direct current; 
a high-pressure air compressor; a gear box, and a con- 
densing chamber so arranged that all elements are en- 
closed in a single housing, and are automatically cooled 
by a patented cooling system that requires no liquid 
of any kind. The smaller model is provided with a 
handle so that it may be readily carried about. 

Novel Uses of Hand Magnets.— There has been in- 
troduced recently a hand magnet which is but a trifle 
heavier than an electric iron and is designed for con- 
nection to any lamp receptacle or socket. It is suitable 
for clearing up chips and borings, for separating brass 
from iron chips or filings, for handling warm or awk- 
ward shaped castings in foundries, for dipping metal 
pieces in paint, for recovering nails from sweepings in 
shipping rooms, and for hundreds of other purposes. A 
push button for turning the current “ on ”" and “ off” is 
located in the handle. 

Rapid Screening by Electricity.—Under the name 
of the “ gyratory riddle” there has been introduced an 
electrically-operated machine which permits of the 
rapid screening of sand and other materials. The ma- 
chine consists essentially of a frame work, a one third 
horse-power motor, a common sieve, and the mechanical 
movement. The sieve is given a gyratory motion by the 
mechanical movement, which in turn receives its power 
from the motor. It is claimed that the capacity of the 
machine is very high, and that it will sift sand faster 
than a man can shovel into it. The machine is readily 
portable and can be operated by current from any lamp 
socket. 

Killing Trench Rats by Electricity.— Numerous 
have been the methods employed by the soldiers in the 
French trenches to kill the rats which constitute a 
veritable plague in the Western war zone; but perhaps 
none has been so interesting—and so effective—as the 
electrical method. A trough is excavated along a rat-run 
adjoining the trenches, and over this are placed three 
wires running parallel to each other. A constant supply 
of current is maintained in the wires, which are spaced 
only a few inches apart. The rats in crossing the 
trough come in contact with the wires, resulting in im- 
mediate death. It is reported that hundreds of rats are 
killed each week by this method. 

Electric Vibrator for Foundry Work.—To facilitate 
the rapping of patterns for which purpose air vibrators 
re now employed, there has been developed an electric 
vibrator of simple yet efficacious design. The vibrator 
is said to be especially well adapted to use on benches, 
squeezers and heavy moulding machines. Essentially, 
the new vibrator consists of a metal plunger with 
hardened ends, which is actuated by solenoid coils 
housed in a smooth, cylindrical steel case. The coils 
cause the plunger to strike hardened metal anvils at 
both extremities of the stroke. By means of magnetic 
force the plunger is maintained centrally in the solenoid 
tube; thus there is no friction and hence no lubrication 
is required. The vibrator is designed for alternating 
and direct currents. 

Electric Vehicles for Wounded Soldiers.— Electric 
wheel chairs similar to those employed at the Panama- 
Pacific International Exposition last year are being 
used successfully in Europe for the wounded and 
crippled soldiers. Invariably the convalescent men 
prefer to direct their own chair than to have some one 
push them about. One of these chairs, which is of Swiss 
make and costs but a small sum, is equipped with a 
¥%, horse-power motor suspended between the steering 
and rear wheels. Current is supplied from a battery of 
15 lead plate cells housed in three boxes beneath the 
seat. The battery is of 50 ampere hour capacity and 
provides sufficient energy for a run of 30 to 40 miles. 
Five forward and five reverse speeds are provided. 
The steering and operating mechanism is of the very 
simplest. 

Testing of Incandescent Lamps for Government.— 
The lamps purchased by the Federal Government, 
amounting to about 1,250,000 annually, are inspected 
and tested by the United States Bureau of Standards. 
The specifications, under which they are tested, are 
published by the Bureau and are recognized as stand- 
ard by the manufacturers as well as by the Government. 
They are used also by many other purchasers of lamps. 
The lamps are first inspected for mechanical and phys- 
ical defects, this being done at the factory by Bureau 
inspectors. Representative samples are then selected 
and sent to the Bureau, where they are burned on life- 
test at a specific efficiency at which they must give a 
certain number of hours life, depending upon the kind 
of lamp. About 5,000 lamps are thus burned on test 
each year. For this test great care must be taken in 
the measurement of the lamps and the adjustment and 
regulation of the life-test voltage. 
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Science 


Instruments for Measuring Solar Radiation.— 
Instruments of this category have increased consider- 
ably in number and efficiency in recent years, but the 
literature concerning them is scattered through the 
files of scientific journals and is not easy of access. We 
therefore welcome the appearance, in separate pamphlet 
form, of a comprehensive history and description of 
such instruments by Mr. Robert 8. Whipple, originally 
published in the Optician and Photographic Trade 
Journal, The memoir is fully illustrated and provided 
with bibliographic references. 

A Flora of the Northwestern United States.— 
Messrs. C. V. Piper and R. K, Beattie have recently 
published a much-needed addition to the list of Ameri- 
can floras in the shape of one for the part of Washing- 
ton and Oregon lying west of the Cascade Mountains 
and between 4314 and 49 deg. N, latitude. The northern 
range of many of the species extends well within the 
boundaries of southern Alaska. The work includes 
descriptions, with keys, of 1,617 species, of which seven 
are new to science. The work is based largely on 
herbarium material at the State College of Washington, 

Crow Roosts.—Writing in the Yearbook of the U. 8. 
Department of Agriculture, Mr. E, R. Kalmbach, of the 
Biological Survey, describes “ one of the most wonderful 
of bird phenomena still existing in close proximity to 
large cities ” in this country ; viz., the “* roosts” at which 
crows gather nightly in enormous numbers during the 
colder months of the year. A roost is usually a stand 
of trees, especially pines and other evergreens; though 
one of the most populous of the earlier known roosts 
was a low, reed-covered island in the Delaware River, 
entirely destitute of trees, known as the Pea Patch. 
Crows have also been observed roosting in open fields 
and on exposed sand bars. Roosts are often in the 
immediate vicinity of cities. One at Arlington, Va., 
just across the Potomac River from Washington, was 
supposed to have contained at the height of its occu- 
pancy from 150,000 to 200,000 birds. Several other 
equally populous roosts have been recorded, while some 
observers have estimated the population of individual 
roosts at millions. Fortunately the birds that gather 
in one spot in such numbers at night feed over a wide 
area, as a rule, by day, so that the roost is not so 
serious a menace to crops in its vicinity as might be 
expected. 

Upper-air Observations in Canada have now been 
in progress for more than five years, the first sounding- 
balloon having been sent up from Toronto, February 
3rd, 1911, and the first meteorological kite February 
28th, 1911. The Canadian Meteorological Office has 
just published, in one volume, the detailed results 
of all the balloon observations down to April, 1915. 
The majority of the balloons were sent up from Wood- 
stock, about 100 miles WSW of Toronto. As indicat- 
ing the drift of the atmosphere in that region it 
is interesting to learn that only four balloons were 
found, after their fall, west of the starting point. The 
mean direction of travel was due east. Of 94 balloons 
sent up, 53 were recovered. In one case the balloon 
was not found until 13 months after its ascension, but 
its meteorograph record was still quite legible. The 
results agree with those obtained in Europe in showing 
that the stratosphere or “isothermal layer” of the 
atmosphere is higher in summer than in winter, but 
differ from the European results in showing the 
stratosphere to be warmer in winter than in summer, 
the average seasonal difference being 6 deg. Cent. This 
is possibly due to the fact that Ontario, where the ob- 
servations were made, is east of a continental area, 
while Europe is east of an oceanic area. 

Thunder at Sea.—In consequence of a note published 
in the ScrENTIFIC AMERICAN of June 19th, 1915, record- 
ing a discussion at meetings of the Astronomical Society 
of France in regard to the audibility of thunder at sea, 
the Carnegie Department of Terrestrial Magnetism in- 
structed Captain Ault, master of the “ Carnegie,” to 
investigate this question in the course of a voyage from 
Dutch Harbor, Alaska, to Port Lyttleton, New Zealand, 
August 6th-November 2nd, 1915. Lightning storms or 
displays were seen on twenty-two different occasions, 
but they were accompanied by thunder on only six occa- 
sions. In these six cases the distance of the nearest 
land was from 50 to €00 miles. In all cases, however, 
where streak lightning was seen, thunder was also 
heard. The other cases were sheet lightning. It has 
been suggested that the frequent inaudibility of thunder 
at sea may be due to the fact that the sound of the 
thunder is drowned in the noises on shipboard during 
a storm. The “ Carnegie,’ however, observed lightning 
without thunder several times in calm weather. In one 
case in which several claps of thunder were heard, the 
successive intervals between flash and clap showed that 
the storm became inaudible when its distance exceeded 
5 miles from the ship. The observations will be con- 
tinued during the remainder of the present cruise of 
the “ Carnegie.” 
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Aeronautics 


More Powerful Aeroplanes for Army.—The War 
Department has decided to abandon the old 90 horse- 
power aeroplane for military use except in the training 
schools, due to the experiences of the aviators in Mexico. 
Orders have been placed for four new Curtiss biplanes 
of 160 horse-power, conditional on satisfactory tests 
that are to be conducted at Newport News. It is known 
that the new machines are considerably larger and have 
far more lifting power. Their speed is as high as 95 
miles an hour. 

The Society of British Aircraft Constructors has 
recently been founded in England and has among its 
numerous objects “to encourage, promote and protect 
the British aircraft industry and generally to watch 
over and protect the general interests of companies, 
firms and persons engaged in such aircraft industry, 
but independently of the personal interests of any 
company, firm or person.” It proposes, too, to originate 
and promote improvement in the law coneerning avi- 
ation, to support or oppose alterations therein, and to 
effect improvements in administration. It is also pro- 
posed to maintain a statistical department which will 
collect and collate statistics relating to the industry. 

Electrically-Heated Gloves for Aviators.—A British 
firm has recently introduced a line of electrically-heated 
gloves for aviators. Cold hands and feet are among the 
prime discomforts experienced by airmen flying at high 
altitudes, and it is obvious that numbed hands in par- 
ticular may lead to disaster. Ordinary gloves, irre- 
spective of their thickness, are of little use. The elee 
trically heated gloves, on the other hand, maintain the 
hands at a comfortable temperature, As in the instance 
of the electrically heated gloves for automobile drivers, 
electrical connection is made between small brass disks 
on the gloves and metal plates on the steering-wheel of 
the aircraft. 

Why the Navy Needs Seaplanes.— Aeronautic units 
are to be developed within the United States fleet for 
the purpose of directing the fire of battleships at ex- 
treme ranges. With seaplanes it is expected that ef- 
fective fire can be maintained at a distance of 17,000 
to 18,000 yards, according to the Aerial Age Weekly, 
which states further that the naval engagements in 
the North Sea indicate that there '.as been effective 
firing at 17,000 yards. In the spring target practice of 
the United States Navy it is thought that, with the as- 
sistance of seaplanes, by which the range can be cor- 
rected and the result of shots observed, interesting 
results may be obtained. 

Engagement Between Submarine and Seaplane.— 
Anthony Jannus, an aviator and representative of an 
American aircraft builder, tells of an interesting en- 
gagement between a submarine and seaplane which he 
witnessed while on board a Russian ship during the 
aerial bombardment and destruction of the Turkish 

slack Sea port of San Godac. He states that a Turk- 
ish submarine had crept up unobserved on a Russian 
seaplane which was resting on the surface, and 
launched a torpedo. The missile grazed one of the 
planes, but did not explode, Before the submarine 
could dive, however, the seaplane arose and with aeccu- 
rately aimed bombs destroyed the submarine, 

Record Non-Stop Flight of Army Aviators in Mex- 
ico.— Lieuts. Edgar S. Gorrell and Herbert A. 
Dargue made a record non-stop flight and brought in 
messages from the front to Columbus, New Mexico. 
For several days we had been without information re- 
garding what was transpiring with the flying column 
of cavalry, owing to the insufficient range of the field 
wireless. Consequently, when these two intrepid avi- 
ators arrived with messages for General Funston, every 
one was greatly relieved. For their flight the aviators 
used one of the five 90 horse-power Curtiss tractors that 
are still in commission out of the eight with which 
operations were begun in Mexico. They averaged 
nearly 90 miles an hour, which was extremely good con- 
sidering the treacherous air currents in the mountain 
districts, 

Teuton Air Losses in the War.— Estimates of Ger- 
man and Austrian air losses since the inauguration of 
the war are as varied as they are numerous. Among 
the latest is that of the Italian Giornale dei Lavori Pub- 
blici, which states that definite news has been received 
from a most competent source that since the beginning 
of the war Germany has lost 47 Zeppelins and 368 aero- 
planes, the number of airmen killed or captured in con- 
nection with these losses being 1,400. Germany has con- 
structed 40 new Zeppelins; over 30 of these are now in 
service and the remainder are nearing completion. 
Austria is said to have lost all her dirigibles and 184 
aeroplanes, and has not.been able to replace the former. 
Since the article in which these figures were published 
appeared some two months ago, the losses shown do not 
include the heavy toll in Zeppelins and aeroplanes re- 
cently exacted by the Allied forces. However, it would 
seem that the figures given are somewhat higher than 
the usual run of estimates, 
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Industrial Preparedness for Peace 
VII. Cutting Costs in the Paper Mill 
By Miner Chipman 
Sean ce 


price of paper in all lines has risen to figures 


7 
running from 50 per cent to 100 per cent higher than 
those European War 


bonds which previously retailed for 25 « 


before the High grade 


prevailing 
ents or 26 cents 


per pound, are now selling for 50 cents per pound, with 


little to be had at that price. The paper mills are rushed 
with orders, and crying for raw material. The raw 
materials shortage includes foreign rags, foreign sul- 
fite, and foreign chemicals, dyes, ete. One of the 


largest printers in the country has told me that the 
printing business was having a boom, notwithstanding 
the tremendous increase in the cost of materials. Many 


of our paper manufacturers are awaiting the close of 
the war, that the avenues of trade may reopen, and 
production up to This 
Industrial Preparedness for 


thereby bring thelr normal. 
“waiting ” 


Peace, We 


program is not 


include under this heading of Pre- 


cannot 

















The slips of paper in the roll indicate “side cracks.” 
A side crack means a stopping of the machine, 
pasting the ends, and restarting 
paredness, the mere development of local producing 
agencies for these raw materials which have been here 
The program for Indus 


tofore exclusively imported. 


trial Preparedness goes much deeper than that. 


Scientific Management in Paper Making 

The application of the principles of scientific manage 
ment to the manufacture of paper is quite different 
from that of applying the same principles to machine- 
shop precesses. The division of labor, found in ma- 
chine trades, has not been, and never will be developed 
in the paper mill. A division of labor exists, but such 
divisions as exist cover trades in themselves, with their 
own distinctive technique. In a general way, paper 
making may be divided into the following classification, 
as to its educational or experimental content, as an 
occupational probiem : 

(1) Chemistry. (2) Mechanics. (3) Manual 
Labor. (4) Mental Labor. (5) Trade Technique. 

Nearly every job in a paper mill contains elements 
of these five divisions. The paper mill is a process of 


almost infinite variables. About the only constant fac 


mill is trouble, and this has a 


The 
and quality of paper is not 


tor in a paper even 


vexing variation. making of a particular grade 


the same proposition as 
that of manufacturing a certain gear, wheel, or machine 
part. There is nothing “ fixed” in paper manufacture. 
One of the most impressive and interesting mechanical 
industry is the operation of the 


processes in modern 


modern high-speed paper machine. "The “ machine” is 
the heart of the mill. 


processes in the mill. 


Its production regulates all other 
Everything else is in dependent 
sequence to the paper machine's efficiency and produc- 
tion. Scientific applied, with 
success, to the operation of this important factor in 


management has been 


paper manufacture. A modern paper machine costs, in- 
cluding housing, anywhere from $100,000 to $250,000, 
left no stone unturned to plan 
with the 


and paper-makers have 


orders and despatch them to the “ machine’ 
least possible delay. In a large mill manufacturing 
fine book papers, the average shut-down of paper ma 
chines did not exceed 2 or 3 per cent in an entire month. 
The opportunities for savings and increased efficiency 
in the paper mill do not lie in 
paper-machine itself, but in the 
plex operations which precede and follow the paper- 


the operation of the 
numerous and com- 
machine as a factor of production. 

One of the largest paper manufacturers in this coun- 
try employed an efficiency expert to make a survey of 
his mill, and introduce the principles of scientific man 
The 


work carried on in this mill is 


agement, where practicable, into its operation. 
story of the efficiency 
one of the most interesting chapters in the history of 
scientific management. As an example of Industrial 
Preparedness for Peace, a brief description of the work, 
as applied to the single operation of calendering, will 
give an adequate conception of the possible savings in 
manufacture. These 


outside the raw material problem, and bear no 


paper savings are possible, en 
tirely 
relation whatsoever to European conditions, German 
competition, or the dyestuff problem. The savings 
made in this department of a prosperous 
paper mill illustrate the 
trade as a whole, and the kind and character of savings, 
include under the term of Industrial Pre- 


large and 
general possibilities in the 
which we 
paredness for Peace. 


Calendering Coated Paper 


This process may be divided into any number of op- 
erations. For convenience, we have classified it under 
six different headings: 

1. High speed. 

Slow speed. 


8. Breaks in paper, pasting ends, etc. 
4. Making ready. 
5. Taking sample. 


6. Unavoidable delays. 

Any operation that a workman performs about his 
calender may be placed under one of these headings. 
We sball explain each one separately: 

1. High When a calender is on its 
speed, with the weights down and the paper running 
smoothly, it is doing productive work. All the other 
operations are merely side issues necessary to bring 
to the desired condition, i. ¢., of 
It follows that all items such 
should 


Speed. high 


the stack (calender) 
running on high speed. 
as low speed, pasting ends, making ready, etc., 





be made as short as possible so as to increase the time 
on high speed. 

2. Low speed is necessary in starting, or when a 
poor spot in the paper is about to pass between the 
rolls. 

3. Breaks in paper, pasting ends, ete. Under this 
heading we have included all of the time from the 
stopping of high speed (in order to mend a break or 
paste an end) until the high speed is again started, 

4. Making ready includes the time from the finish 
of high speed on one roll until the starting of high 
It includes such operations as (q) 
placing fin. 
new roll in 
stack, 


speed on another. 
taking finished roll out 
ished roll on rack, (c) 
putting 


of bearings, (b) 


placing bear- 


ings, (d) paper through and other 


features, 


5. Taking sample—(for inspection of foreman). 

















A roll of paper like this causes high cost to the man- 
ufacturer, reduction in output, loss of bonus to the 
worker, and a high percentage of waste 
6. Delays. This heading is inclusive of delays, for 
which the operator is not responsible, such as inter- 

ruption of powder. 

The first step in standardizing the work of calender- 
ing was to bring the machines up to standard speeds. 
This was accomplished with such success that the aver- 
age speed of the 19 machines showed an increase of 90 
feet per minute. This means an increase in output of 
375 pounds of paper per hour. 

Careful studies of the various machines were then 
made and a standard of efficiency established for each, 
indicating the percentage of the operator’s time which 
should be devoted to each of the six fundamental opera- 
tions described above. It was then possible to main- 
tain a close watch over each machine, and make in- 
telligent efforts to keep it running at high efficiency. 
It should be noted that under this system a machine 
attain an efficiency of more than 100 per cent 
exceeding the standard laid down for it. 

(Concluded on page 542) 


may 
simply by 




















One of the causes of high-cost. Loosely wound rolls are difficult to calender, 
causing delay, inefficiency and waste 


Preventable waste: writing on the end of a roll causes “side-cracks.” 
wound rolls with “side-cracks” and no markers 





Loosely 
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A badly dented piece of wood before 
treatment 


Removing Dents from Furniture 
vood is dented or 











— v is badly ’ 
scratched it is often a problem to 


This 
following plan is 
adopted. First of all fold a piece of blotting paper at 
least four times; 


know how to get rid of the marks. 
is quite easy if the 


then saturate with water, finally 
allowing the superfluous moisture to drip away. Now 
heat a flat iron until it is about the warmth required 
for laundry work. Place the damp blotting paper over 
the dent and press firmly with the iron. As soon as 
the paper dries examine the mark. It will then be 
found that the cavity has filled up to a surprising ex- 
tent. Where the dent is very deep a second, or even a 
third, application on the lines indicated might be tried. 
Sooner or later even serious depressions can be drawn 
up, and most people who have not tried this plan will 
be surprised at the result of the treatment. The accom- 
panying photographs show a dented piece of wood be- 
fore and after the application of the iron. Re-polishing 
will clear away even the slight marks that might finally 
remain. 


Removing dents from furniture with damp blotting paper and a hot iron 


with water. Raw sugar is then stirred into the water 
until the liquid has absorbed all that it can take up. 
The sugar and water should not be boiled, as this will 
produce a thick mixture that will not be freely imbibed 
by the plant. On the other hand there is no harm in 
order to assist in the dissolving of the sugar if the 
water is slightly warmed. 

The next thing is to secure some pieces of cotton 
Actually 
round cotton lamp wick answers the purpose very well. 


through which the sugar solution will pass. 


It is a good plan to use not less than a couple of jars 
of solution for every pumpkin. These are stood one on 
either side of the fruit, sunk a little into the ground, so 
that there will not be a danger of overturning. A con- 
nection must now be made between the pumpkin and the 
sugar solution. Two pieces of the wick are cut, these 


being measured so that they reach from the stalk of 


























After treatment repolishing will clear away 
the slight marks 

The rate of growth evidenced by the 

It will be found 

that the fruit grows three or four times 





pumpkin is astonishing. 


faster than those specimens which are 
not fed at all. It is easy to find out 
the increase in weight by placing the fruit on to a 
pair of scales from time to time. Care must be taken 
to avoid injuring the stalk in any way. As regards the 
increase in size a glance at the accompanying photo 
graphs will show how the pumpkin jumps when it gets 
its first taste of the solution. Within certain limits 
there does not seen to be any reason why pumpkins 
should not be grown in this manner to almost any 


magnitude. 


New Serum for Restoring Life to Apparently 
Drowned Persons 


whiners physicians of the Johns Hopkins Hospital 


of Baltimore, Md., are at present experimenting 


with a serum which they are said to have used with 
success in the laboratories in restoring cases of asphyxia- 


tion and drowning in animals several hours after life 





























How the pumpkin fattened on the sugar solution. 


Feeding a Pumpkin with a Sugar Solution 
By S. Leonard Bastin 

— interesting experiments have been recently 

carried out to prove that the growth of gourds and 
pumpkins may be accelerated by artificial means. It 
has for some time been known that many plants greedily 
absorb sugar solutions, but it is only recently that the 
idea of feeding a growing pumpkin has been developed. 

The plan is carried out in the following manner. A 
healthy young fruit is selected for the experiment a 
few days after it has definitely “set.” Next, a very 
strong sugar solution is prepared in the following way: 
One or more jars are taken and each of these is filled 


the pumpkin well down into the mixture in the jars. 
It is now needful to prepare the openings in the stalk 
so that the free ends of the wicks can be inserted into 
the tissue. The holes may suitably be worked out with 
a penknife, care being taken to avoid penetrating the 
stalk right through at any point. When the holes have 
been opened up the ends of the wicks are fitted in such 
a way that they are pushed well “home” into the 
openings. Nothing now remains save to see that the 
jars are well supplied with sugar solution. The con- 
tents of the jar is well stirred two or three times a day 
in order to prevent a large amount of sugar from 
settling to the bottom, 








Photographs made on successive days from September 4th to 7th inclusive 


has been practically extinct. There appears to be one 
drawback in the results thus far, however, in that in the 
majority of instances there have been serious after effects 
such as high blood pressure or hardening of the arteries. 

If the serum is to be perfected, and more than likely 
it will be, the physicians are of the opinion that it can 
be injected into human beings several hours after the 
accident and restore them to life. In one case the serum 
was used on an animal that had been apparently dead 
from drowning for a period of four hours. The animal 
was brought back to life, but it died a short while later 
from blood pressure. Other cases, report the physicians, 
have been successful. 























How the pumpkin was weighed on a small scale 





The sugar solution was fed through cotion lamp wicks 
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Strategic Moves of the War, May 12th, 1916 


Verdun 


been necepted 


FTER a lull of sector, a 


4 Apause w 


inactivity in the 


hich has almost universally 


as final acknowledgment that it is a physical impos 


sibility, with the forces available, for Germany to 
break the lines of General Petain, powerful attacks 
have again been directed upon that part of the French 
defenses, in particular west of the Meus¢ 

Le Mort Homme and Hill 304 have figured promi 
nent | the var dispatches. By putting two and 

gethe paring various admissions of attack 

} i \ nt that the constant 

mer f IX s troops against the lines of 
t el i uited in a slight beating back 
Ihre I ] ! vere at vy since fair 
ve lew] e slopes of these important hi 
Che Germa osition seems to have bent itself around 
‘ minences, dipping into the valley between 
them ntil the outline of their advanced position re 
ble ve i f a Cupid's bow, the handgrip being 
epre ted by the thrust into the ravine, the tips of 
the bow embracing the northern and flank portions of 
the } 

The German method of attack has lately become 
that expensive ne of blanketing the entire position 
ibout to be assaulted under a heavy concentration of 
artillery fire, the employment of hundreds of thou 
unds of high rplosive she 

It is too much to expect that anything could live 
under the ral The French trenches 


were ebsolutely obliterated, and when the 


Germans thought the propitious moment 


bad arrived, tremendous forces moved 
quickly forward to occupy the line of 
raters, the former trenches. 

The French method of defense, how 
ever, has been deadly It appears that 


left to hold 
each day of 


fewer and fewer troops are 
with 
the 


ground 


trenches 


bulk of 


the first line 


containing 
until 


battle: but the 


force remains suugly under 


assault is about to reach its 


the infantry 


when a thousand shell-proofs 


up the greatest military 


objective . 


and crarers give 
factors of the war—after the artillery— 
machine guns It is absolutely impos- 


sible for infantry not under cover to 


withstand the sweep of these weapons if 


they are in sufficient number adequately 
to cover the position; and the French, 
according to report, have introduced the 
automatic rifle into service, practically 
a hand machine gun 

Hill 304 has been acclaimed the key 






By Our Military Expert 


Soissons sector, naturally its directing genius would 


calculate for every advantage to accrue. For this rea- 


son it must be the part of strategy to keep the adver- 
sary in doubt as to his intentions; whether to retain 
full strength at Verdun in case the latest attacks 
should, after all, be but another attempt to reach 
decision at Verdun; or whether to shift his forces 
westward to meet a new attack much closer to Paris, 


the heart of France. 


The sector embracing Soissons is officially Known as 
the Soissonais; that immediately touching it to the 
rthwest is Santerre, through the center of which 
runs the Oise It is almost at the juncture of these 
divisions that the ines meet in the greatest salient 
of a the particular point which is nearer Paris than 
iny other There has been little report of activity in 
these sectors; but for all that, trench warfare of a 
uinary sort has obtained here throughout the war 

The mere pectacle of massed and sustained assault 
has been lacking. But at this point is to be found one 
of the strongest natural positions of the entire line, 
especially along the Oise. Great forests and interlock- 
ing hills render the locality forbidding to attack, and 
so far it has been practically unmolested he valley 


of the Oise, however, offers a tempting avenue of ap 


proach to Paris, one of the most feasible in existence 
if the line can be successfully forced The salient 
offers as much of a threat against Paris as Verdur 
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to the French pesition by many analysts = 

of the operations in the sector. But an SS 
observer recently returned from the ac- 
tua! theater of war, one who has seen } 
with ‘his own eyes the lay of the land y, 
and to whom the actualities of the posi ° a 
tion have been explained by French of- SCAct 


ficers of high rank, has made the definite 


statement that the real lines of defense 

west of the Meuse—and the real defense 

of Verdun does lie west of the river—is to be found 
in the grim line of hills and plateaux several miles to 
the southward of Le Mort Homme and Hill 304 In 
effect this makes these latter hills but advanced posts 
of defense, positions strong enough in themselves to 
serve as barriers if properly held, but which can be 
given up without appreciable damage to the real de 


accurately, the principle 


city it ne 


more 


fense of the clty, or, 
i for as a 


longer 


seems more of an attempt to 
other 


The renewed activity 


defenders in position while 


than confident attempt 


retain the French 


affairs of moment are brewing, 


to break the line For weeks on end Germany sought 


to reach a decision favorable to herself by a 
Blood 


reserves of 


monu- 
Verdun salient 

water in the 
expended unstintedly, but without ef- 
retirement of the 
is was but a logical and scientific move 
but few 


territory 


thrust at the was 


like 


mental 


poured out attempt, 
munitions were 
The 


fendable position 


fect defenders to more de- 


the surrender of a more 


which had become nothing 


and it cost nothing 
miles of French 
but a shambies 

The 
nearer to Paris than that of Verdun. 
west from Verdun, this vicinity, about 160 kilometers, 
and the little items of activity which have been drib- 
biing in for the past ten days seem to indicate great 
in this direction. If it is 
the 


Soissons and Compiegne lies much 
It is almost due 


vicinity of 


as yet unfathomed activity 


nart of the Teutonic plan to swoop down upon 


Where the Germans are pounding at Verdun 


does against Metz—and the entrance to Lorraine. It 


is, above all, the most likely point of attack in a drive 
upon Paris. This is so universally recognized—and 
so anticipated by France that the lines of fortifica- 
tion in the vicinity have been made of surpassing 
strength—and resultantly they have been completely 
ignored by the Germans in their various plans of 


operations, 

forecast of future 
fact. It 
tremendous 


This is no movements; only a 


plain statement of seems as though a Ger- 
under 
preparation somewhere in the vicinity; where it may 
break—if it break—no but 


every element of the war, every factor of time, neces- 


man movement of magnitude is 


does one can say, with 


sity and desired achievement centering upon the de- 
sirability of a speedy decision somewhere, anywhere, 
it seems probable that the shortest line may not be 


longer ignored. 

It is not at all improbable that another great Ger- 
attack will be Verdun 
and the Channel. England has taken over the French 
far the 
farther to date—releasing thereby considerable French 
forces for use at Verdun. The forces of Great Britain 
afield, 
reserve and on the lines of communication, probably 
number 1,500,000 men. 
to the present, should have in the vicinity of 2,000,000 
combatants, thus the Entente 
on the western line the superior 


man made somewhere between 


trenches as south as river Somme—possibly 


counting those actually on the line, in general 
France, deducting all losses up 


available 
3,500,000. 


giving forces 


number of 
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Germany’s available forces may be counted as about 
1,000,000. But when one figures that a considerable 
portion of these are detached against the Russian line, 
holding that part of it which Austria-Hungary is not, 
it cuts severely the numbers available for use in the 
west. In all probability, then, Germany is outnum- 
bered in France in about the proportion that Germany 
outnumbered France during the earlier months of the 
war. But neither France nor England, nor both, are 
as yet able to meet the German superiority of heavy 
artillery, and this is a factor which will count heavily 
when the initiative is the Allied 


finally taken by 


troops. 
While German blood has been shed in such profusion 


that in places the lines are tenuous because there are 


not enough men to occupy them in force, her heayy 
artillery material is intact and more numerous than 
ever before, while her munition factories have worked 





incessantly to turn out the necessary shells for their 
feedi 44 
It may be that the disparity in this respect has been 


remedied ; France and England may have managed to 


get out a sufficient number of heavy guns to meet their 


requirements but it is to be doubted. 


If the long- 


heralded allied offensive is opened within the next few 


weeks the greatest reliance will 


probably be placed 
full consideration 
having been given to the big losses which must ensue. 


upon numerical superiority, with 


The Current Supplement 

MOST interesting article in the eur. 
fA rent issue of the Screntir1 AMERICAN 
SUPPLEMENT, No. 2107, for May 20th, is 
The Military Rifle, which surveys the his- 
tory of the the breech 
mechanism of the rifles used by the armies 
of the different nations, 


development of 


and gives an illus- 
trated description of the principles and 
details. There is another instalment of 
the valuable lectures on Radiations from 
tells of 
the method for obtaining this rare earth 
which is the principal constituent of 


mantles. An article of 


Atoms and Electrons. Thorium, 


gas much in- 
terest is that on Artificial Limbs which 
describes and illustrates a number of de- 
vices for cripples to enable the wrecks 
of the European war to lead useful lives. 
It is profusely illustrated. A third article 
of the series on Economy in 
Study appears in this issue, this chapter 


valuable 


treating of books and their educative use. 
The 
and 


Rennerfelt Electric Furnace describes 
illustrates a that has been 
found very successful in Sweden for steel 
foundries. A Coat- 
ing for Blue-Print Paper that will be ap- 
preciated by 


device 
There is an article on 
many as it describes an en- 
tirely new method. How to Value Gems de- 
ber of precious stones and will be of gen- 
eral interest. There are also a number of 
shorter articles on subjects of wide interest. 


Compression Test for Keel Block 


N important test was conducted recently by the 


United States Bureau of Standards to determine the 


ultimate strength of a cast iron keel block. As de 
signed, the block was expected to withstand a load 


greater than could be exerted by any testing machine 
in existence. It did withstand the full capacity of the 
(10,000,000) when the load 
was applied over the entire bearing surface of the block; 


Bureau's testing machine 
but when the load was applied over part of its bearing 
surface, it failed at 9,600,000 pounds. 

The test of the block itself was preceded by several 
preliminary tests to determine the strength of oak tim- 
bers, which are usually placed between blocks and the 
keel of the ship. At loads from 300,000 to 800,000 the 
timbers were completely shattered, the variation in the 
load depending entirely upon the variation in the area 
over which the load was applied. 

After these preliminary tests the keel block was sub- 
jected to a load equal to the capacity of the machine. 
At about 6,500,000 pounds several sharp reports were 
heard, but after the full load was applied there was no 
apparent damage to the exterior of the block, On dis- 
mantling it, however, it was noticed that several of the 
It was then 
reassembled, and the load applied over a smaller area 
when it failed at 9,600,000 with a very loud report and 
the various sections, 
throwing parts of them to a distance of 12 feet. 


webs of the various sections were cracked. 


almost complete shattering of 
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Correspondence 


[The editors are not responsible for statements made 
in the corre spondence column. Anonymous communi- 
cations cannot be considered, but the names of corre- 
gpondents will be withheld wher 8o desired.] 


The Shackleford Post Roads Bill 
To the Editor of the ScIENTIFIC AMERICAN : 

The Shackleford Post Roads bill passed the House in 
It is now referred 
to the Post Roads Committee of the Senate. The bill 
calls for a federal appropriation of $25,000,000 to be 
given states and communities to assist in the construc- 
tion and maintenance of post roads, i. e., rural mail and 


the present and previous Congresses. 


star routes. 

To a cursory observer this epoch making measure 
would be passed up as inadequate. The $25,000,000 
would appear a mere drop in the bucket, and so it is 
when one compares the “drop” with the enormous 
amount of state and county funds poured in taxes, 
yearly, into the “ bucket” of the nation or “ buckets ” 
of the states and counties of the nation. Anyway, it 
will make radiating circles when it does drop; and it 


” 


can’t begin dropping too quick. 

The Shackleford bill, if it 
sion, will have a tendency to make more efficient the 
mail service of the nation. It ought therefore to appeal 
to the wisdom of the Post Roads Committee of the 
Senate and be reported favorably out of committee. 

All post from 
marily, because the railroads carry the mail. 


becomes a law this ses- 


roads emanate railroad towns pri- 
The rail- 
roads also carry the commercial sap of the nation, the 
waybill that goes with this sap, the invoice, the letter, 
the bill, the dun, the soliciting letter and the catalogue. 
Along the railroads, too, are stretched the afferent and 
efferent nerves of commerce, the telegraph and tele- 
phones wires, which regulate the flow of this commer- 
cial sap, so that an impingement at any point can be 
readily felt and located. 
travels safe and secure under seal, train dispatcher and 
conductor till it reaches its It follows, 
therefore, that the railroads will, for some time to come, 
continue to be the commercial highways of the nation. 
They are equipped for this. The towns also supplied 
with this commercial sap along the railroads will con- 
Popula- 


Freight consigned to railroads 


destination. 


tinue to increase in population and wealth. 
tion and wealth mean taxes and revenue. 

In 1830 there were only 23 miles of railroads in the 
United States. West of the Alleghanies was a trackless 
waste, producing a daily crop of dew, which was un- 
collectible, and yet that was what our $15,000,000 in- 
vestment in the Louisiana purchase of 1803 was paying 
us in 1830 and even later. 

Since Congress began to help the railroads to cross 
the trackless plains up to date a vast increase in land 
values has arisen. One can walk all day inside “ The 
Loop” in downtown Chicago and, bargain as he may, 
no block can be purchased for less than $15,000,000. 
Dollars have taken the place of dew in forest and on 
prairie. Towns have sprung up, an average distance of 
5% miles apart, on 350,000 miles of railroads ; 2,300,000 
miles of roads have been built up to those railroad 
towns, and of those 2,300,000 miles of roads the Gov- 
ernment decided to select the most frequented so as to 
deliver the farmer his mail. This was seventeen years 
ago. To-day there are 1,100,000 miles of rural mail 
and star routes, or practically half the total mileage 
of roads. 

To me the improvement of these 1,100,000 miles of 
rural and star routes is as simple as the Rule of Three. 

If through unbroken prairie and forest the pioneer 
farmer and county court, with little or no funds and 
only using the mincing pick and shovel, could designate 
and build through sparsely settled territory 2,500,000 
miles of roads, how long will it take the greatest nation 
on earth, with an ever increasing population (now 100,- 
000,000), increasing revenue and mammoth road machin- 
ery, to hard-surface just half of 2,300,000 miles of road? 
Well, if we have done the one in practically fifty years, 
we ought to do half in twenty-five years, and in much 
less time if the pick and shovel are set aside for road 


machinery. 

Therefore it does not look a tremendously big job to 
hard-surface 1,100,000 miles of post roads after all. 
Look at what the county court has already done! 

Sut suppose we build hard-surface stretches of road 
past every rural mail box in the United States, there 
still remain gaps to be filled in along the interborough 
highway, where the rural mail wagon turns off at right 
angles to the road to circle and zigzag its way back 
again to town, It is plain this would be a hindrance 
to interborough traffic and travel wherever such gaps 
should exist. That should be easy. Correct the gap, 
let it be a rod or a mile, and there you are. 

The average number of rural mail routes emanating 
from station stops on railroads in mid-west and east- 
ern states are three to a station stop. This is easily 
verified by the Post Office Guide. Now, as each rural 
mail route averages from 20 to 25 miles in length, such 
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routes ought to interlace and overlap along this inter- 
borough highway. Wherever they don’t, a certain ade- 
quate amount of federal, state and county road build- 
ing funds should be set aside to connect them; for, by 
doing so, interborough highways for traffic, travel and 
military purposes are thus provided for. 

All railroads in the United States are military high- 
ways so strong that all the men and munitions that fol- 
lowed Alexander the Great, Hannibal, Cresar, Napoleon, 
and “those that crossed the sea and drew their sound- 
ing bows at Agincourt ’"—even including the expedi- 
tionary forces of to-day—could cross and recross them 
to-day and add nothing but @ polish to the rail. But at 
bridge, trestle and tunnel they are vulnerable. A bomb 
dropped from an aeroplane or Zepellin could blow up 
bridge, trestle or tunnel and thus block an army from 
our interior posts rushing to the defense of a coast town 
to prevent a landing of 400,000 trained troops. 

There is no use in the Government spending money 
unless some big national object is gained thereby. Such 
an objective as the securing of supplemental commer- 
cial mail and military highways by the additional ex- 
penditure of enough money to build the connecting 
links between rural mail routes along our best military 
highways, the railroads, should appeal to all thinking 


men. It is scientific and not haphazard road construc- 
tion. It is thorough and American. To obtain this 


objective a federal highway engineer should be ap- 
pointed to fill a federal highway department, similar 
to some state highway departments. He should take 
under him every state and county engineer, find out to 
a cent how much money is available in state and county 
for road construction, add thereto the federal propor- 
tion, and say: “ Gentlemen, build in this and that direc- 
tion eight (ten or twenty) miles of post road and in- 
terborough highway.” That’s all. He holds the plans. 

Roads and highways thus built, following a general 
plan, would obviate the confusion and lack of design of 
independent county and state road construction. The 
state and county engineers are restricted in their work 
by state and county lines. 

Let me illustrate: A cobbler had a piece of leather to 
fit a shoe. It was not broad enough. He remarked, 
“There’s always a bit o’ leather in the hammer.” He 
placed the bit of leather on the lap-iron and hammered 
it till it spread to fit the place. 

Now, with federal aid representing the hammer, the 
state represented by the lap-iron and the county road 
building fund represented by the leather, an intelligent 
cobbler (federal engineer) should plan and hammer 
till the gaps between railroad towns along the inter- 
borough highways be also built. 

The Shackleford bill is incomplete until such pro- 
visions are made. P. H. DAty. 
New York city. 


How the United States Weather Bureau Was 
Started 

By Cleveland Abbe, its Founder and Organizer 

Y boyhood life in New York city had impressed 

me with the popular ignorance and also with the 
great need of something better than local lore and 
weather proverbs. The popular articles in the New 
York daily papers by Merriam, Espy, Joseph Henry 
and others—notably Redfield and Loomis—had by 1857 
convinced me that men could and must overcome our 
ignorance of the destructive winds and rains. It was 
in the summer of 1857 (1858?) that I read the begin- 
ning of the classic article by William Ferrel in the 
“ Mathematical Monthly.” I realized that he had over- 
come many of the hidden difficulties of the theories of 
storms and winds. From that day he was my guide 
and authority. During 1859-1864, in the practice and 
study of astronomy with Bruenow at Ann Arbor and 
Gould at Cambridge, Mass., I’ was impressed with the 
unsatisfactory state of our knowledge of atmospheric 
refraction. Two years later my experience at Poul- 
kova, Russia, and at our Naval Observatory, Washing- 
ton, seemed to justify my conclusion that astronomers 


who would improve their meridional measurements 
must investigate their local atmospheric conditions 


more thoroughly, and to this end must have numerous 
surrounding meteorological observations. In my in- 
augural address at Cincinnati on May 1, 1868, I stated 
that with a proper system of weather reports much 
could be done for the welfare of man, and astronomy 
also could be benefited. 

This suggestion was taken up by Mr. John Gano, 
president of the local Chamber of Commerce; a com- 
mittee met me, approved my plans and promised the 
expenses of the first trial. I had the total solar eclipse 
of August 7, 1869, on my hands, but immediately began 
to arrange for forty voluntary meteorological corre- 
spondents, On my return from the eclipse at Sioux Falls 
city I stopped at Chicago and formally invited the Chi- 
cago Board of Trade to join in extending the Cincinnati 
system to the Great Lakes, but this invitation was de- 
clined by the Chicago Board of Trade, An editorial 
in a Chicago evening paper of Monday, August 16, 1869, 


stated the scientific basis of our observatory work. 
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If returned at once to Cincinnati, issued the first number 
of the Cincinnati Weather Bulletin promptly, as prom- 
ised, on September 1, 1869; it contained only a few 
observations telegraphed from distant observers and 
announced “ probabilities” for the next day. This 
bulletin, in my own handwriting, was posted promi- 
nently in the hall of the Chamber, but unfortunately 
I had misspelled Tuesday, and I soon found below my 
Probabilities the following humorous line by Mr. Davis, 
the well-known packer, “A bad spell of weather for 
‘Old Probs.’” This established my future very popu- 
lar name of “ Old Probs.” 

My forecasts were treated very kindly by all. I 
had anticipated a slow increase in accuracy ; I ventured 
to write my father in New York city, “I have started 
that which the country will not willingly let die.” I 
wrote a short note to the New York Times (or Trib- 
une), telling them how useful we could be to their ship- 
ping. On September 3, 1869, I even ventured to offer 
a daily telegram by the French cable to Le Verrier as 
founder of the “ Bulletin Hebdomadaire de l’Associa- 
tion Scientifique,” and who could fully sympathize with 
my hopes and plans. He realized the breakers ahead 
of me better than I. My daily telegram from Mil- 
waukee came from the well-known Smithsonian ob- 
server and author, Prof. Increase Allen Lapham. He 
had known and appreciated the works of Espy, Red- 
field, Loomis and others, and although he had become 
absorbed in other studies, he urged the local Milwau- 
kee society to do something for Lake Michigan. His 
friends were just about to go to the Richmond meet- 
ing of the National Board of Trade; there they met 
William Hopper and John A. Gano. These merchants 
of Cincinnati found that they had the same idea as 
H,. E. Paine of Milwaukee, i.e., that the Federal Gov- 
ernment should develop the Cincinnati enterprise and 
make it useful to the whole country. The National 
Board of Trade indorsed this idea, Prof. Lapham of 
Milwaukee drew up some statistics of storms and de- 
structions on the Lakes, the Hon. Halbert EB. Paine 
prepared a bill; we each put our shoulders to the 
wheel, and behold, on February 9, 1870, the Secretary 
of War was authorized to carry out this new duty. I 
had spent a year in finding stations, voluntary observers 
and telegraph facilities; every old classmate or friend 
of progressive meteorology had helped the new idea. 

The work had now, as 1 supposed, passed out of my 
hands, but there was in reality much more for me to 
do. A letter from the Chief Signal Officer, U. 8S. A., 
General Albert J. Myer, asked for all possible codp- 
eration. The officials of the Western Union Telegraph 
Co. offered the Observatory the same free daily weather 
reports that they had for twenty years been giving to 
the Smithsonian Institution and the daily press; so I 
continued temporarily to make and publish the Cin- 
cinnati Bulletin, but in a much simpler form and witb- 
out forecasts. This continued until May 10, 1870, when 
I was married, and the preparation of the midnight 
bulletin passed over to the officials of the local tele- 
graph office. It was continued in this shape until Ne- 
vember, 1870, when the tri-daily bulletins of the Army 
Signal Service began. With the help of Mr, Williams, 
who was in charge of the Western Union office, I 
printed in October, 1869, a code of cipher, and should 
have used this code for economy had not the law of 
February 9, 1870, rendered further reports by our sta- 
tions unnecessary. This code was subsequently greatly 
improved by the Weather Bureau men, and particulariy 
by Gen. A. W. Greely, and it is still in use. 

The manifold duplicate copies and the printed copies 
of the daily Cincinnati Observatory Bulletin were dis- 
tributed until the Chamber of Commerce no longer 
needed to support it, then Mr. Williams devised a 
simple form of manifold map that was a great im- 
provement on my origine!l tabular form of daily reports. 
This map was soon adopted by the Signal Service, 
but was itself displaced in turn by the present hand- 
some daily lithographed chart. Without the help of 
Armstrong and Williams and the new manifold method 
we could not have promptly responded to the needs of 
our friends. By November, 1870, I had gone to New 
York and prepared to go as astronomer on one of the 

*anama Canal surveys, but I gave this up and should 
have returned soon to Cincinnati had I not, in De- 
cember, received a letter from General Myer stating 
that he wished to see me. My work with him in the 
Weather Bureau of the Army Signal Service began 
January 3, 1871. After a month’s practice it was de- 
cided that my forecast would evidently more than fill 
the popular expectations, and tri-daily publications be- 
gan at once, The term “ probabilities” then became 
official, as it had begun in October, 1869, and ir those 
days it was appropriate; but we have long since sub 
stituted the word “ forecast.” 

The subsequent development of the 
Generals Myer, Hazen, Greely, and Professors Harring 
ton, Moore and Marvin, may be gathered from their 


service under 


special or annual reports. The service has been greatly 
favored by the hearty coiperation of many 


knowledge, skill and enthusiasm, 


men of 
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The 14-inch, 45-caliber naval gun, mounted on the New York, Texas, Nevada and Oklahoma 


The Size ot Naval Guns 


Are Twelve 14-Inch or Eight 17-Inch Guns to Be Preferred ? 


By 


T the beginning of the present war England was 
f 
4 Athe only power possessing naval guns as large as 
15 inches, the largest calibers mounted by other nations 


1 


being either 12 or 14 inches. We now hear that Ger- 


many is building 17-inch guns, that England has 17 
and even 18-inch guns under construction, and that the 
United 


16-inch. 


States may abandon the 14-inch in favor of the 

The question has been raised as to why this 
country, having built a 16-inch gun some years ago, did 
14-inch in 
erder to keep ahead of foreign construction, the assump 


not immediately adopt it and discard the 


argest and most powerful gun must 
necessarily be the most effective. 


tion being that the 


In an analysis of a subject such as that of effective 
gunnery we must reject all features that are based on 
chance and hold to those that will apply in the greater 
number of cases according to the laws of probability 
and error. For instance, last 
North Sea fight, 


year, after the second 
it was very frequently asserted, because 
the range was very great and one of the few effective 
hits on the English vessels was in one of the Lion’s 
machinery compartments, that the range for modern 
battle had hecome so great that no shell could hope to 
penetrate side armor, that therefore the hit in question 
” or falling hit through the 
and that therefore plunging hits were 


ihe only ones that could now be effective. 


must have been a “ plunging 
protective deck, 
Opponents 
of heavy armor protection also seized upon the situa- 
tion and said that since ranges were now to be so great, 
we may as well discard or greatly reduce our armor! 
The fact ies 
than 


that there are no better reasons for either 
before this battle 
reasons that previous to the war dictated the use of 


a: sertion occurred, and the 
guns and armer of a certain character seem to apply 
though this does not mean that we 
truths, 


equally weil now 


should not take advantage of certain known 


such as the increased range to be expected and the 

possibility of chance hits such as that on the Lion. 
Therefore in what follows attention will be called to 

battle and less 


And 


the most probable events in a naval 


attention devoted to merely possible happenings. 


obviously, we must leave out 


the question of training, be- 


gun fire is measured by its capability of destroying an- 
other ship while suffering the minimum damage her 
self: in other words, by the destructiveness of her fire 
relative to that of the other ship. 

size, 


Suppose we are building two ships of equal 


speed, and armor protection, and on one we intend 





> aid 














Comparison of the 14-inch and 5-inch projectiles 


Lieut. (J. G.) Richmond K, Turner, U. S. Navy 


to mount 17-inch guns and on the other 14-inch guns. 
Obviously, since the same weight in both ships is to be 
allowed for ordnance purposes, we can not carry as 
many of the larger guns as of the smaller. Thus if we 
put four 3-gun 14-inch turrets on one ship we will prob- 
ably be content with four 2-gun 17-inch turrets on the 
other. This is about the ratio of light to heavy guns 
usually admitted in discussions as to the relative ad- 
vantages of two different batteries. 

in general, that if we choose light 
heavy we 


We may say then, 
instead of 
may have about 50 per cent more of them. 

In examining the destructive effect of armor-piercing 
shell against a ship it is apparent that we can put the 
enemy ship effectively out of action by sinking her or 


guns 


by so disabling her crew and propulsive machinery that 
our torpedo vessels may sink her. In both cases the 
result is attained: that is, she is destroyed 
whether we sink her by means of shot holes in her 
hull below the water line or send so many explosive 


same 


shells into her machinery compartments from above 
the water line that she is forced to fall to the rear. 
In the one case destruction is caused by the direct 
piercing effect of the projectiles and in the other by 
their explosive effect. 

It is immediately apparent that there can be little 
difference between the holes caused by 14-inch and 17- 
inch projectiles, because in either case so much water 
is admitted that it would require but few such holes 
to sink the ship. Therefore, from this standpoint there 
is a distinct advantage in having the greater number 
of smaller projectiles, provided they penetrate the hull. 

If we examine the explosive effect of the two shells 
the same advantage holds to a certain extent. A 14 
inch shell weighs but 1,400 pounds and a 17-inch about 
2,500 pounds, but the effects of their explosion in a 
compartment are much the same. The high 
14-inch shell is so terribie, the 
increase in pressure being so great and the fragments 
that it is inconceivable that any ma- 
chinery or human beings in the compartment could 
escape destruction. In other words the 14-inch shell 
effectively put a 
whole compartment out of 


ship’s 
order burst of even a 


so humerous, 


will so 





that is one of person- 


aus 


nel, and we must confine 


ourselves to material only. 


Most of the 
advanced for or 


argu 


sound 


ments 


against an increase in the 
caliber of naval guns may 
be grouped under four gen- 
eral head 

i The number of guns 
that may ie rrried 

rhe ive destruc 

tive en I hells of 
different caliber 

2. “te ni of hits 
that may | ade with two 
different batter! in the 
same interya! of ti 


4. The “ life” of a 
rounds it 


gun, 
or the number of 


mev flr before losing its 











commission that there is 
little use for the extra effect 
that would result from the 
explosion of a larger shell. 
If a 17-inch shell strikes ¢ 
turret it is more likely to 
disable it than is a 14-inch, 
effect is decidedly 
than the 
bursts on 


and its 
more destructive 
14-inch when it 
the open deck or against the 
upperworks of the vessel. It 
is only by penetrating hits 
below the 
bursts in the 
compartments that a ship is 
put completely hors de com- 


water line or 
machinery 


« bat,-however, so it must be 


admitted that it is probable 








accuracy 


A ship’s effectiveness 


of The new 14-inch, 50-caliber gun, to be mounted on the dreadnoughts now 


that the destructive effect 

of a salvo of twelve 1+ 

inch shells is, with equal 
under construction (Concluded on page 537) 
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Modernizing Mississippi River Transportation 


The New 


N the revival of the Mis- 
vt River as an im- 
portant artery of commerce 
many contributing factors 
are to be found, among them 
the improvement of the 
waterway by the removal of 
dangerous shoals, rapids and 
other natural obstacles, as 
well as the improvement of 
dockage facilities by many 
of the municipalities which 
porder on the banks of the 
great river. We read but a 
short while ago in these col- 
umns of the huge sums of 
being ex 
pended in the 
Mississippi River as a great 


money which are 


re-creating 


commercial highway. 

But improvement of water- 
way and facilities 
does not constitute all that 
is necessary in the revival 
of the traffic. Times 
have progressed; while the 
Mississippi 


dockage 


river 


characteristic 
steamboats served their pur- 
pose well before the network 
of railways became so dense 
in the middle west, they are, 
for certain classes of trans 
portation, inadequate for 
current requirements. Hence 
the introduction of oil-engine 
driven steel barges is in it- 
self perhaps the paramount 
contribution toward the res 
toration of Mississippi River 
traffic. 

The perfection of the mod- 
ern internal combustion en- 
gine, which already 
served satisfactorily in coast 


has 


propulsion 
of vessels, is strikingly 
brought out by its advent on 
our inland waterways in the 
new Mississippi River 
freight the first of 
which began running be- 
tween St. Louis and New 
Orleans on April 15th. This 
modern and unique freighter, 
the first of an ever-increas- 
ing fleet, is 240 feet long, 43 
feet wide 
carrying a 
2,000 tons dead weight. 


wise and ocean 


barges 


capable of 
about 
The 


in a struc 


and 


cargo of 


latter is stowed 
ture 200 feet long, 40 feet 
wide and 12 feet high, en- 
tirely above and distinctly 
separate from the hull 
proper. 

The cargo of the new steel 
barge is handled through the 
electrically- 
gantry 


agency of an 
operated traveling 
crane which can travel the 
entire distance of the cargo- 
The crane 
has an extension boom that 


stowing space. 
may be projected 68 feet on 
either side of the barge. The 
lifting capacity of the crane 
The roof of 
space is so ar- 
in hatches that any 
the roof 
thus facilitating 


discharging 


is three tons. 
the cargo 
ranged 
or all of can be 
removed, 
the loading or 
of freight. The cargo space 
i fitted with 


side doors. 


Is also 


sliding 
In general construction 
the vessel is absolutely fire- 
proof; and the hull 
being rendered additionally 
water- and air-tight through 
the subdivision of the main 


proper, 


hull into four compartments 


any one of which may be 




















One of the large steel barges being built for the transportation of freight between inland cities on the 
Mississippi River and its tributaries 
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The stern of the barge, showing the location 
of crew’s quarters and engine room 


The bow of the barge, showing the arrangement of the 
traveling crane as well as that of the bow pump: 



































240'-0" 





Elevation of the Mississippi River steel barge 

















Mississippi steel barge plying the great waterway between St. Louis and New Orleans, with stops at 
important intermediate points 


Steel Barges Which Usher in the Revival of Traffic on the Great Inland Waterway 


punctured below the water- 
line without very serious 
damage, renders extremely 
remote the chances of found- 
ering. But should unfore- 
seen accidents cause leak- 
age in the hull, powerful 
electric bilge pumps capable 
of discharging 8,000 gallons 
per minute are installed on 
board and can be operated at 
an instant’s notice by a 
switch located in the pilot 
house. While dwelling on 
the features of the hull it is 
well to point out to the fact 
that since space above the 


deck is provided for the 
stowing of the cargo, the 
liability of the merchan- 


dise to damage in case of 
leaks is reduced to a min- 
imum. Further, the longi- 
tudinal trusses and the 
transverse bulkheads, which 
are rendered possible on an 
extensive scale, give the huil 
a strength and stiffness far 
beyond that of ordinary 
river craft. 

Forward of the 
tight compartments in 
main hull are the 
chain lockers, storerooms, 
and the crew’s sleeping quar- 
ters, while the extreme after 
end of the hull proper is 
given over to the engines 
and other mechanical instal- 
lations. The engines, four in 
number, are rated at 80 
horse-power each and drive 
four screws of 51-inch diam- 
eter, giving the barge a 
speed of 10 miles per hour 
in still water, 7 miles per 
hour against the current and 
12 miles per hour running 
with the current or down- 
stream. The engines burn 
a petroleum distillate of 29 
deg. Beaumé gravity. The 
fuel-tank capacity is 10,000 
gallons. 

Numerous unique ideas 
are disclosed in the various 
installations of mechanical 
devices, prominent among 
which is the bow pump with 
suction and discharge at 
port and starboard. The 
pump is electrically driven 
and by the turning of a 
switch in the pilot house it 
can be made to take in water 
at either side and discharge 
it at the other as an 8-inch 
stream, resulting in a pull of 
25 horse-power. It is said 
that this force is sufficient 
to enable the vessel to be 
turned against a 40-mile 
wind. A system of tell-tale 
dials is 
which the 
barge is constantly informed 
much 


water 
the 
located 


also installed by 


captain of the 
as to how 
water he is 
other mechanical conditions 
which are prevailing in any 


exactly 


drawing and 


part of the vessel, 

As will be seen in the fl- 
lustrations, the pilot house 
and officers’ quarters are jo 
cated above the main cargo 
The pum 


reported 


house amidships. 
ber of the crew is 
to be 14 men all told, made 
up of captain, mate, two en 
gineers, two oilers, cook, 
two wireless operators, four 
deck hands and cabin bos 


(Concluded on page 520) 
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War Game—X 
The Trenches—Use of Pick and Spade in Modern Warfare 
By Lieut. Guido von Horvath 








a werfare is the outcome of extended battle rather small and unsatisfactory, promising little dam- 
lines, it aims at disposing of the possibility of age at the distance. Therefore, the best means to im- 
enveloping movements. It is evident that the methods prove the fire effect would be a rapid advance on the 


of trench fighting must be different from the battle part of the Blues. Now, while time is being gained 
for the main body of the Blue detachment to reach 
the deploying point and to make ready to assist the 
advance, the Red artillery will make it hot for the 
leading elements of the Blues, unless the Blue artij- 


lery is able to attract all the attention for the time, 


fought in the open field and its requirements are of 
quite primitive hature, 

The spade and the pick-ax become more important 
than the cavalry sabre; the defense depends more on 
good obstacles than on the possibility of skillful 
maneuvering. The fighting lines approach each other In other words, while the infantry is getting into 
position and preparing for the advance, there will be 
an artillery duel fought, provided the artillery of the 


entrenched defenders is discovered early enough ip 


in trench warfare more closely than could have been 
imagined in any style of fighting since the invention 
of gunpowder: 

in place of the free movements of the battle lines in the game to offer a target. Otherwise, the attacking 
the open and the quick decisions, comes the prolonged party must turn its artillery on the firing and the re 
serve trenches. 

We shall assume that, at 2:00 P.M., the Blues are 
in a position to undertake the advance against the Red 
position. Blues, being stronger, will very likely ad- 


struggle of men-worms, The field of operations might 
seem to the eye an empty, desolate ground. The rattle 
of the smokeless rifle and the whistle of the bullets 
would seem to be a strange show, were it not for the 
vance on an extended line, with the intention of pro- 
ducing a converging fire effect on the point where the 
general assault might be expected to penetrate the 


thunder of guns of all calibres. The exploding shells, 


the bursting of shrapnel over a seemingly waste field, 





are the charscteristics of the gigantic fights of this 








type Various types of trenches enemy’s lines. The Blues will also occupy such flank- 

Such a fight on a small scale can only develop in a {. Hastily built trench ready in twenty-five minutes. B. Regu- ing positions as will enable them to assist the attack- 
ease where, on both flanks, the natural obstacles ar Oring a ies teas ae ph Improved ing center portion of the line, by fire of position until 

an enveloping attack are un- the very last moment. 

surmountable. We have seen such a The Blue line commences to advance, 
case in the Ninth War Game, where = a ] and has scarcely covered the first few 
the Red forces, through the inundation - ~ x yards of the effective zone of Red fire 
of a large territory, secured their - - = when the losses begin to grow appalling. 


Let us assume that the Blues are at a 
distance of 1,000 yards from the Red po- 
sition, when the first local commander 
orders his company to use the entrenching 
tools after the next rush. Then the fol- 
lowing things are going to happen: 

The skirmish line makes a quick rush 
of about 100 yards forward; the portions 
of the line to the right and to the left 
increase the rate of their fire, while the 
leading company take to their spades, 
and, lying flat on the ground, each man 
sells, constructs a shelter for himself as quickly 
the Biues will be forced to entrench on ’ =. ; \ a pom as possible. The process is simple; each 
the ground where they find themselves, as n a Up Yip d “4 man throws the dirt forward as he digs 


Yi : himself in. In thirty minutes or less 
Y /y V JMU 
UY MLL 


y 


right flank, while the left is protected 
by Red forces across the Nehaminy 
River. 

War Game IX pictured the making of 
the trenches, the hasty preparation of 
the defensive lines to hold back superior 
forces. Now we assume that the Red 
forces have successfully withstood the at 
tack of the Biues, but they have not been 
in a position to undertake a sufficiently 
strong counter attack to turn their passive 
gain into an active one. 

The result of this action must be that 





probably under the fire of the enemy. 
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Nevertheless, they must do this, unless y Yi WaZ ae Ee tj il? there should be a series of satisfactory 
they are willing to accept the inability to y Wf a a ad aiis inllbaibeine td i) trenches to shelter individuals lying 
break through the Red line as a defeat. i] iy), ‘ as: LL Uh) VY Uy UY prone. 

Very likely the cover of the night will YW IYYY Y fj ai WH, y Yj; Yj UY “Yi YY Uy g One firing unit after another will thus 
aid the Blue forces in their work of en } Y; Yi WWW YY q Wf); £4 Y/ dig itself in, and after this is done the 
trenching. But whatever happens, the . progress of the fight will assume an alto- 
entrenchments must follow, once an en Theory of trench warfare gether different aspect. In the place of 
gagement has proven that the direct at- rapid action a new sort of conflict, re- 
tack against an entrenched position ai { Gane on a E Wxploniee tn Sea a dds eins coneias ne cee sembling siege operations, will develop, 
not have the force, the “ punch,” behind until both forces have gathered new 
it sufficient to crush the enemy. strength and energy to undertake a new 





offensive. 

We have assumed that the Reds have 
Ss remained inactive and have been con- 
Lyf \\ tented with simply holding off the Blues. 
> o (OHYDN Otherwise a counter attack might have 
eho 0 0/ Bi AN produced an entirely different situation. 
ee Therefore, the first energetic advance of 
the Blues came to a standstill. While 
the opposing artillery are working against 
the most exposed trenches, and very 
likely against the enemy artillery, the 
infantry fire will slacken, and will con- 
sist chiefly of firing upon single targets 
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troops may make their stand. But, even 
on diffienlt ground, the night following 
the first attempt will give ample time to 
build trenches of satisfactory strength to 
give protection to the forces in the firing 
line, 

We observed, in War Game IX, these 
trenches in the making. Now the Blue 
forces will have to do a very similar work 

















The main difference between the construc 
tion of the two lines of trenches will be 
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that the Reds enjoyed a time of peaceful y : . when available. 
preparation, while the Blues must work SN The night will be a busy one for the 
under fire. It is easy to realize that this i > ae SSSQyOC«*éBlues, for unless they feel sufficiently 
j j ' j } * xy 
last task is quite a difficult one. oa = naa VY ; Ni strong to make a new attempt to rush 

T+ " ara wha re . on " S\N Lg Sy 

Trench warfare has grown in im | SWB, SSN the Red trenches, they must strengthen 
portance since the Russo-Japanese war, Wz SS 

\ 


Sjstheir own positions and prepare obstacles 





and to-lay is far more important than against a possible advance on the part 


ever before. Therefore, it is necessary of the Reds. But even in case of an ex- 
that we become acquainted with its pected second Blue advance, it will be 
nature. found advisable to prepare the trenches, 
Construction of Trenches Under Fire as in case of a reverse they will be of 

great value as a rallying point, and will 
To have a concrete case before us, we give an opportunity to reform and reor- 
shall use tl situation of the Blue and ganize. 
Red forces on June 14th, 19—, in the The more and the better obstacles are 
placed before the trenches, the easier will 
it be to defand them. The most effective 
obstacles are those which cannot be seen 
| at a hundred yards’ distance. A _ thin 
and opened fire on the Reds. The targets hedge, for instance, which permits the 


offered by the well sheltered Reds are Answer to questions 1 and 2 of War Game IX (Concluded on page 540) 


engagement south of Pottstown. 
Some time around 1:00 P.M., the ad- 


vance guard of the Blue detachment de- 


ployed on the western edge of Pauly Forest 
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Emphasizing the Theme in a Player Piano 

HE first successful mechanical piano players had 
- sooner made their appearance than there was an 
immediate demand, at least on the part of those who 
possessed the so-called musical ear, for some means of 
playing the solo, melody, or theme with a stronger 
emphasis than the accompaniment. Most of us who 


ewn or have owned piano players (and 
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struck, the pneumatic is deflated, as shown at P’; 
the corresponding spring is sprung back into the posi- 
tion A’ and the hammer stop to which spring is 
connected is thrown back into the position of full stroke, 
as shown at a’. The effect of this arrangement is 
that the hammers corresponding to the accompaniment 
notes travel, relatively, a short distance before they 
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matically through the music sheet and tracker bar. 
The tracker bar is provided with the usual apertures, 
spaced to register with the note perforations of any 
standard music sheet. The tracker bar is also pro- 
vided with apertures in the shape of narrew slots, one 
above the end of each player aperture, as shown. The 
larger player ducts or apertures open into a series of 

tubes which lead down to the player ac- 

tion, and the slotted solo ducts are con- 





this is particularly true in cases where 


learned to play by 


the operator had never 
hand) will remember how the first de 
light at hearing a musical composition be 
ing played directly under one’s own con 
trol, was quickly followed by a desire to 
subdue the accompaniment and bring out 
with clearer emphasis the theme or 
melody. The inability, in the early play- 
ers, to emphasize the theme was due to 
the fact that a uniform tension was used 
for all the operating pneumatics through- 


out the scale. 


There is probably no element in the 
player that has been made the subject of 
so much patient investigation and clever 
invention as that of theme or solo ex- ee 
pression, and, during the past decade, 
some very ingenious devices have been 


tried out and placed upon the market 
with more or less gratifying results. 
Broadly speaking, there are four classes 
of theme-expression devices. In one of 
the earliest of these, an attempt is made 
to emphasize the theme by dividing the 
scale into sections, in each of which the 
tension of the player-pneumatics is regu- 
lated by their own control valves. In this 
type, the operator endeavors to throw in- 
creased tension into that particular sec- 
tion or zone in which the theme notes 
occur. The obvious defect of the arrange- 
ment is that not only the theme notes in 
any particular section will be emphasized, 
but also such notes of the accompani- 
ment as also happen to lie in that 
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section. 

Another type of player is provided with 
two separate sets of pneumatic actions, 
each operated by its own tracker-bar 











range; one being used for the melody and 
the other for the accompaniment notes. 





Solo Action | 
















If this were carried out literally, there 


nected to tubes which lead up to the 
solo action. 
The music sheet differs from the stand- 


ard music sheet by having note perfora 
| tions which differ from each other, and 

as the sheet travels over the tracker bar 
certain note perforations (those for the 


' 


Solo } Position accompaniment) register only with the 


| 
le “ge aver tS § or } " . 
Accompaniment irge pl yer ducts ind others (those for 
! Position the solo) being wider, register with both 
! Ses player and solo ducts. 
+Hammer Now as the music sheet travels over 
Stop 


the tracker, each accompaniment perfora 
tion will pass to the side of the slotted 
Accom solo apertures in the tracker and will 
paniment 


Hammer pass over the regular player or accom- 
paniment apertures, and each of the solo 


perforations will pass over both the slotted 


solo and the regular player or accom- 
i paniment apertures; but when the 
solo perforations pass over their respec 
tive solo apertures in the tracker, they 
Spin will deflate their respective pneumatics, 
“ throwing the respective hammer stops 
back, and, by increasing the length of 
stroke of the hammers, will cause said 


} 


solo notes to be struck with greater force 
and with resulting louder tonal effects. 

Furthermore, in addition to this auto- 
matic selection and emphasizing of the 
i solo, the tonal power of the notes may 
be varied by varying the vigor of the 
pumping and thus changing the air-pres- 
} sure in the player action. Again the 
} degree to which the solo notes are em 
j phasized may be varied by varying reia- 
tively the short-stroke and long-stroke 
positions of the hammers. 


i A Pen that Permits of Writing with 
; the Mouth 
4 By Dr. Alfred Gradenwitz 








would be a call for a tracker-bar with 

88 melody notes and S88 notes for the 
accompaniment; but the difficulty of 

having a bar and music roll of this length led to 
the adoption of a bar containing only about 120 
apertures, 

One of the best known and most successful melody 
playing pianos secures the desired effect by cutting the 
perforations in the music roll so that the accompani- 
ment notes are struck first under the normal air tension, 
and then the air tension is increased in 


Mechanism for intensifying the theme in a player piano 


strike the strings, and the whole accompaniment is 
played with soft tonal effects; but the hammers which 
sound the theme or solo notes, traveling through 
a greater distance, strike their respective strings 
with greater force and with much louder resulting 
tone. 

The operation of the solo action is controlled auto- 


DVANCING civilization has entrusted 

our mouth—originally a merely vege- 

tative organ serving for the introduction 

of food—with functions of 
While no longer an offensive or defensive weapon, 


growing complexity. 
it has thus become the organ of speech and inter- 
preter of love. The present war, which not only 
kills but mutilates, puts before it another, most char- 
itable, task: enabling those poor cripples who have lost 
their hands, to put down their thoughts in writing 

and thus communicate with their friends 





the slight interval before the melody note 
is struck. The admission of the high ten- 
sion before the sounding of the melody 
note is done automatically by means of 
perforations on the edge of the music 
sheet. 

It will be noticed in the three systems 
above mentioned that the emphasizing of 
the melody is accomplished through auto- 
matic means for increasing the air tension 
under which the melody notes are struck. 

In the player piano illustrated in the 
accompanying drawings, the novel feat- 
uves of which have been patented by Mr. 
Paul Brown Klugh, of Chicago, Ill., the 
accentuation of the theme or solo is ac 
complished by controlling the length of 
stroke of the hammers. The way in which 
this is done will be understood by a study 
of the drawings in which the player 
mechanism is shown in a light tint and 
the solo mechanism in a darker tint. 

The solo action is arranged in the upper 
portion of the piano case and extends 
throughout the full length of the hammer 
scale. Back of the hammers is arranged 
a series of adjustable hammer stops, there 
being a stop to each adjoining pair of 
hammers. The position of these stops, 
that is to say the distance between them 
and the piano strings, is governed by the 
action of the solo pneumatics P, 7” and 
When the 


a series of springs A, A’. 








and fulfill their professional duties as 
before. 

The left hand, of course, readily as- 
sumes such functions as the right one is 
no longer able to perform, and there are 
cases on record of persons who, after 
losing their hands, gained wonderful skil! 
with their feet. 
are the exception rather than the rule, 
while the simple attachment about to be 
described endows the mouth, even under 


These cases, however, 


the least favorable circumstances, with 
remarkable dexterity in operating the 
writing pen. In fact, the special case 
that suggested the construction of this 
device was, for different reasons, espe- 
cially unfavorable. It was not, indeed, 
a case of an invalid soldier but that of a 
workman who, at the age of 38, without 
any apparent cause, was attacked by 
growing paralysis of both arms, attended 
with increasing atrophy of the muscles, 
The late Prof. Joachimsthal, of Berlin, a 
distinguished orthopedist, induced a den- 
tist, Mr. J. Griinberg, to take charge of 
his unlucky patient and to design for him 
some suitable writing apparatus, 

Since the patient had himself tried in 
vain to write by means of a pencil intro- 
duced between his teeth, the dentist fol- 
lowed up this suggestion, setting himself 
to design some suitable mouth-piece As 


the patient possessed a remarkably stror 





set of teeth, the six incisors could be used 





operator is pumping, the solo pneumatics 
are normally inflated, as shown at P, 
and the springs A and the hammer 
stops « are in the positions shown in 


a set sere 


the drawing. When a solo note is to be 


The parts of the mouth pen are as follows: A, 
pen to be adjusted to the relative positions of the paper and the 
w for altering the length of the pen. which is effected bj 
es; while Z is a spring to lend flexibility to the writing instrument. 


The mouth pen designed by a German dentist and how it is employed 

RB and C are joints, so as to allow the 
head of the 
by means of sliding 


ex lusively to support the penholde r The 
mouth piece, moulded in accordance with 
user: D is the interior of the mouth, embraces about 


(Concluded on page 540) 
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The Motor-driven Commercial Vehicle 
Conducted by VICTOR W. PAGE, M. S. A. E. 
This department 18 devoted to the interests of present an l prospective owners of motor trucks and delivery wagons. The editor will endeavor to answer any questions 
relating to mechanical features, operation ant management of commercial motor vehicles 
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Special Truck for Circus Use while the torque is resisted by the springs. In other and one of 100 horse-power as shown below it. In a 

SPECIAL truck has been contrived to replace o1 respects this truck follows conventional practice though recent demonstration it is said that six trailers weigh. 
A ither relieve the elephants and horses of the circus the method of final drive is radically different from ing 2,800 pounds each, on which 53 tons of scrap iron 
from the duties of hauling the cage wagons for the anything that has yet been offered. was loaded, were taken up a 16 per cent grade and that 
animals and perform a of the heavy jobs incidental ’ the entire load could be started from a standstill on this 
to the loading and unloading of the mass of parapher Track-Laying Truck-Tractor gradient, making a pull of 41 tons for the machine in 
nalia necessary to properly present the modern tent __ CK-TRACTOR using driving members operat- addition to its moving its own weight. Trucks that 
show It also materially helps the canvas men in f Xing on the track-laying principle which has been ex- have been built for the English government have aver- 
draggt and setting up tents and driving tent stakes tensively tried out in New England Jumber camps for aged 744 miles per hour, though it is stated that the 
The design is the result of the combined efforts of the hauling logs has been found useful for other heavy six-mile speed is plenty fast enough for heavy duty 
manager of a Wiid West show and a prac work, as this is about the limit at which 
tical truck The chassis is of three heavily loaded trailers can travel over the 
tons capacity. All of the devices are SS average country road. A strong claim ig 
carried on the frame in place of the ordi ' sf freedom from tire trouble, as it is said 
nary body and are located back of the cab. © that the treads will last three years with 
The main elements are a hoisting winch, ordinary usage. The tread is a patented 
a jib crane and a pneumatic stake driving RANE construction that makes oiling any of the 
arrangement, The hoisting winch is op working parts of the tractive member un- 
erated from the drive shaft joining the necessary. This is said to be a point that 
clutch to the gear box by means of a chain is exclusive in this machine. This type 
to a countershaft. This carries a worm ae of tractor has been used successfully in 
and worm gear speed reduction mechan hauling heavy artillery, for which work it 
ism. Another chain connects the speed re is particularly suited owing to its great 
ducing gear to the hoisting winch driv tractive power. 
ing sprocket and gearing A separate, ’ 
pret jine motor and air compressor Motor Queries and Answers 
is placed directiy in back of the driver's F. R. M. writes: Will you explain the 
cab and supplies air to a large storage Three-ton truck chassis fitted for special service in a circus ste etames of DINERS CNRS and 
tank which is carried in a horizontal posi inform us if the ordinary forms of car- 
tion above the frame. The air from the bureters can be changed over to use the 
tank is used to operate the stake driver. REAR TRUCK cheaper fuel. The rapidly increasing cost 
The reason a separate engine is used to DRIVE GEARING SHAFT TO ENGINE of gasoline has materially increased our 


drive the air compressor is that it permits 
a stake driving mechanism to be operated 
independently of the truck power plant 
and of course is an economy because less 
fuel is consumed in doing the work. It 
wlll be evident that the winch can be used 
for either drawing the heavy wagons up 
the skids to the freight cars, or it can be 
used in connection with the unloading 
process. The pneumatic hammer mate 
rially shertens the time required to drive 





j i SWINGING AME FOR P F FIFTH WHEEL 
stakes while these can be easily removed or aa UCK UNIVERSAL JOINT 
by simply attaching the hook of the jib FRONT TRUCK 
erane to the stake and turning the power DRIVE GEARING 


nto the ih. This is an interesting a . 
oe ee ae, ae on ate = Distinctive four-wheel drive and steer truck arrangement 
example of one of the many uses to which 


the motor truck is adapted. 





operating expenses and we are thinking 
of changing over to the more plentiful 
fuel. 

Ans. It is not possible to use kerosene 
successfully in a vaporizer that has been 
designed for use with the more volatile 
gasoline. A kerosene carbureter must be 
designed especially with the requirements 
of this fuel in mind in order to provide 
means of facilitating sufficiently rapid 
evaporation to enable the engine to run 


FRONT TRUCK successfully. Kerosene carbureters are on 


the market which are said to be practical, 
though there are a number of practical 
difficulties that are actual drawbacks to 
the wide adoption of kerosene. It is very 
difficult to start an engine on kerosene 
vapor unless some means of preheating 





New Four-Wheel Drive Design 

RECENTLY devised arrangement that 
Fae of driving and steering by 
all wheeis ts shown in the accompanying 
diagram The practical nature of the 
service rendered by the four-wheel drive 
trucks under the severe conditions of war 
service both in this country and Europe 
has stimuiated invention along this line. 
In this assembly both ends of the truck 
are exactly alike as far as relates to the 





driving arrangement The wheels, axles, 


the engine and carbureter are provided. 
The usual practice is to start the engine 
on gasoline and only turn on the kerosene 
when the parts have become heated. 

J. K. J. writes: Will you please explain 
why it is necessary to have a different 
degree of angularity in the V-engines of 
S- and 12-cylinders? 

Ans. The cylinders of an S8-cylinder 
engine are 90 deg. apart or 45 deg. each 
side of the engine center line. Those of a 
12-cylinder engine are 60 deg. apart. The 








supporting springs and the jack shafts 
used to drive the wheels are carried by in- 


dependent auxiliary frame members which 


reason for this is that in a four-cycle en- 
gine an explosion can be obtained in each 
cylinder only every second revolution. 





are attached to the main chassis by ball 
bearing fifth wheels A steering shaft is 
supported by one of the frame members, 
this carrying a right hand worm on one 
end and a left hand worm on the other 
which mesh with corresponding members 
attached to the portion of the fifth wheel 
i 


fastened to the wheel and frame assembly. 








The piston has to move up and down twice 
for each explosion. The crankshaft has 
to make two turns to receive a power im- 
pulse from any given cylinder. In an 
&-cylinder engine four explosions per 
revolution would be obtained and inas- 
much as a revolution means covering 360 
deg. it is apparent that in an S&-cylin- 
der there will be a power impulse every 
90 deg. of crankshaft rotation. In the 
V-type motors the explosions alternate 





from one side to the other. For example, 





it will be apparent that as the shaft is 

rotated that the worm gearing will tend 

to swing the wheels around so that they 

assume the proper position for negotiating 

the curves The drive is through the 

medium of a long shaft carried by one of Truck-tractor with track-laying or continuous tread-traction members 
the frame members, this being connected 

to th opelier shafts by means of silent chain gearing. hauling work. The machine is a distinctive construc- 
The k shaft follows conventional design and drives tion, inasmuch as it will carry a large load as well as 
the wheels whicl volve on fixed axles. A differential provide sufficient draw bar pull for hauling a heavily 
gear is pr led on each jack shaft, and a third com oaded train of trailers. The machine has almost as 
pensating gent provided in the master gear box at the much speed as a heavy truck, but in addition has the 
center of the frame to allow for the difference in travel large drawbar pull of a tractor. It will carry five tons 
between the front and rear trucks when going over on its own load platform. It has three forward speeds, 
uneven roads Right hub brakes are provided, four respectively two, four and six miles per hour and re- 
internal and four acting on the outside of the drums. verse. The machine is made in two sizes, a 60 horse- 


Radius rods are provided to take the driving stresses power, which is depicted in the upper illustration, 


cylinder No. 1 on the right hand block 
would be followed by cylinder No. 1 on 
the left hand block. As the crankshaft 
can travel only 90 deg. between impulses in order for 
the pistons to be at the proper point to receive the im- 
pact of the explosion, it is necessary for the cylinder 
center lines to be just 90 deg. apart. In a 12-cylinder 
V-motor the explosions occur 60 deg. apart as there are 
six for each revolution of the crankshaft. It is neces- 
sary therefore to space the cylinders 60 deg. apart. A 
simple rule that can be easily remembered for determin- 
ing the angle between the cylinder blocks is to divide 
360 deg. by half the number of cylinders, 
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In The Eight- Cylinder Cadillac 
Holds New Fascinations 


Cylinder Cadillac confers upon motorists 
is, that it removes the strain and the 
weariness from long distance motor travel. 


O'’s of the greatest boons which the Eight- 


Men and women all over the world are awaken- 
ing to this delightful discovery. 


The roads of the continent are calling to 
them with a new charm and a new insistence. 


The Cadillac “Eight” has supplied the last 
necessary link in the chain of causes which con- 
stitute the thing called luxury. 


It sets the traveler free from taut nerves, 
from tense muscles, and from constant con- 
centration on the performance of the car. 


All the glorious tingle of a noiseless flight 
through space is there in increased measure. 


But the strain is gone—gone_and forgotten, 
because the flow of power is so continuous, 
so smooth, so flexible and so quiet that you 
are scarcely conscious that the engine exists. 


There are no convulsive movements of the 
motor, no noise of straining and labor, no 
irritating vibration. 


You relax and rest, in the Cadillac, because 
the unpleasant reminders of effort and labor 
are removed. 


You forget the engine, you forget the me- 
chanical system which is carrying you forward. 
You luxuriate in a sense of serene well-being 
and comfort. 


Your mind is released from its thraldom to 
the car, and turns a thousand times more often 
to the beauty of the road, of the sky and of 
the landscape. 


The joy of touring is not only a greater joy 
in the Cadillac, but it calls into being a new set 
of physical and mental sensations. 





























Heretofore, no matter how gallantly your car 
mounted a hill, you were conscious every mo- 
ment that it was climbing—that it was laboring. 


Now you know that the hill was high, only 
because you saw it before the mount began- 
or looked back after the crest was reached. 


You travel almost continuously on high gear 
—under throttle control. 


The power-application is so fluid that, when 
you accelerate the speed, the effect is very much 
as though you had “turned on’”’ the power, as 
you “turn on’ water by opening a spigot. 


As for sound and vibration, the engine scarcely 
seems to be energizing at all. 


The car simply glides from one rate of travel 
to another, without apparent effort or hesitation. 


The mind is lulled into repose and the body 
obeys the impulse of the mind. 


Cadillac thoroughness is responsible for the 
accuracy of every function which contributes to 
the efficiency of the engine. 


The known stability of the Cadillac inspires 
a confidence which removes all anxiety for your 
safety. 


The pleasures of today are not marred by 
apprehensions for tomorrow. 


And, too, the spring suspension, the deep 
soft upholstery, the smooth, easy acting clutch 
and brakes, the ease of handling and control, 
all share in resting and soothing mind and body. 


With bad roads largely robbed of their terrors, 
and good roads made almost doubly delightful 
—with hills no longer to be dreaded—with a 
sense of velvet softness in every motion of the 
car and every movement in its operation, there 
is a renewed and irresistible call to long distance 
touring which—in the Cadillac—becomes an 
unalloyed delight. 
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Copyright 1914, Cadillac Motor Car Co., Detroit, Mich 
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RECENTLY PATENTED INVENTIONS | Frenchman Sts., New Orleans, La. The in- | signed especially for self-support upon one o 


LEGAL NOTICES 












entor provides a devi for us with gas the grate bars of any usual or ordinary con 
Che lump ¢ open to all patentees, TI . 
, stoves ind = the like for pasteurizing milk, | struction. 
notl ar I rte y pecia arrangement ; 
wher ec! m is ro dec co rolle by 
with the tnvent Terms on aj stion to ein ~mechan! provided controlled bj __ Household Utilities OVER 70 YEARS’ 
the Advert « Department of the Sc! riric . FOLDING CHAIR.—J. D. LAWRENCE, <0) EXPERIENCE 
Aas i | Nassau St., Princeton, N. J. rhis invention 
MERICAN 
4 | refers to folding chairs or stools. It provides | 
Qo! = a design for the manufacture of a chair mainly | 
NS to —— i a from tubular metal whereby it will be not only 
KNICKEI DRAWERS ND THE LIKI TO. | 


| —— — cheaper but stronger than the usual forms of 
POR FI MAL mS.—OLea E, Buiey, 7 Bu ge | _=_ j folding chairs It provides facilities for re 


l, He London, England I n ee eee neem SY } newing the fabric seat portion of the folding 
nt t t ilar relat t 1 method by — ee j chair and at the same time prolonging the life 











TrRave Marks 
Desicns 








i t norma eld it ed posi f 3 KW / » of said seat. | CopvrRicHTs &c. 
' 1 Ww ‘ oved int e opel — . \ SF er SINK COVER.—S. A. Gopoy. Address W. | 
poarti et ' infasten- | ee —_—— - Hunt Harris. Attorney. Key West, Fla. The| INVENTORS are invited to communicate 
~ ‘ ' ' | , i » 4 ney, A ’ a. with Munn & Co., 233 Broadway, New York, 
ir . sia - | cover is for use with open sinks, closets or Oe See, Washington, ©. ie regard 
g I RIZER. is hor forate er and a « o securing valid patent protection fo 

, - al |} vaults, wherein a perforate cover and a at | na ong sag ag ae gmc! Copmtaln 

on teeta. , : : P the heat of th« < being pasteurized for cut- | 4" provided, connected together and mounted registered. Design Patents and Foreign Pat. 


y of f to the heater when | tO SWing into and out ef operative position, and ents secured. 


ermined tempera- | Wherein a swinging platform is arranged at A Free Opinion as to the probable patent- 





INNER LINER FOR SHOES.—W. Krevzrr, | ; i 








. “pice . | th Pro of the sink ne onm ' . - ability of an invention will be readily given 
4 ire provide i device which may be used the front ink, and connected to tl to any inventor furnishing us with a mode] 
cat f Wi . 410 W 120th St New York lin the same unner to cut off the uel supply | * at and cover in such manner that when or sketch and a brief description of the 
, y j ! tlor t t I I when the ilk gins ¢ il. and controlled by | the user steps upon the platform the cover wi device in question. All communications are 
: Cates a ee ae : ’ Samtee out of pesttion and the act will by strictly confidential. Our Hand-Book on 
ing I ! the ling | 5 , . . . ' - Patents will be sent free on request. 
: , . , swung into position, while when the user steps 
on tea , , AUTOMATIC FIRE EXTINGUISHER.—H r . 7 ar | Ours is the Oldest agency for securing 
t Am t W. Mey 1h? Willie a Newark % 3 off the platform the seat will move out of | patents; it was established over seventy 
the s ‘ t prevent trar ission | wie i ’ : ‘ part ‘ ‘ operative position and the cover will move int« years ago. 
tior t fr t t =f siege led . such position. All patents secured through us are de- 
fe ¢ : ; t nguishe pr € t i! ving ; ie scribed without cost to patentee in the 
l I RCH UPPORT I I KEE i 1 contre ng rranged t hs FLY TRAP J. F. Onrer, Delray, Fla The Scientific American. 
M I 4 Kent St I Ang 1 treal I " l rm ad dir i trap is for use in catching the fly known as | 
(a I } I t t ipport for meat for operating the controlling valve the ‘ grape leaf hopper,’ or black fly, that is | MUNN & co. 
t ret ft p t tt 7" . : 7 rele eee) 233 Broadway Woolworth Building New York 
i i 4] . © | automatically fre a re te point in the di-| so destructive of the bean industry in South- | Branch Office: 625 F Street, Washington, D. C. 
nu ir . 


ern States, and the invention provides a «de 
vice mounted to be drawn through the field 
|} and having means for causing the flies to | 
arise from the ground and the plants, and hav 
} ing means for catching the flies as they aris¢ 
Machines and Mechanieal Deviccs 
LABELING MACHINE G. W. McCUuLiey 
and G. L. Mason. Address the former, Val 
dosta, Ga This invention is especially adapted 

















Annual Subscription Rates for the 
Scientific American Publications 


Subscription one vear p 4:6 Gar ouhemanne . .$3.00 


lin United States and possessions, 


Postage prety 
Mexico, Cuba and Panama. 





| for labeling cans, as, for instance, cans con 
taining preserved meats, fruits, and the like, 


| Subscriptions for Foreign Countries, one year, 
| 

| wherein a hand or power operated machine is 

| 

| 

} 

| 


postage prepaid. ecesccce 
Subscriptions for Canada, postage prepaid .... 3.75 
provided, having gravity operated mechanism 


for feeding the cans in succession to the ma The Scientific American Publications 





chine, and wherein mechanism is provided in 


I / | . ' connection with the feeding mechanism for 














Scientific American (established 1845).... $3.00 
AUTOMATIC FIRE EXTINGUISHER Scientific American Supplement (estab lished 
| delivering the cans one by one to the labeling 1876) eee eccccescccccccs Oe 
| | he ‘ sher ine 
ae Seen, See ee ae wee St ee mechanism, and wherein the labeling mechan The combined subscription rates and rates to foreign 
= a charged from the nozzle Its invention also| ism is arranged to apply the labels to the cans countries, including Canada, will be furnished 
= / SS \ relates to the aggregation of a plurality of| 48 they pass by the said mechanism. upon application. 
AS | nozzles. It further relates to an automaticl| PAN CLEANING MACHINE.—T. H. Ke1 seceaiedane > S  glaaes.. 
| valve which comprises a body constituting a| Ler, 24 No. Shipper St., Lancaster, Pa This rait or check. 
PINE A ' Pre ; : 7 
. fluid passage for the escape of water and| improvement refers to a machine for cleaning | — ————____- —— —_— 
point just above the waist line and thereby | having an outlet, a removable closure for the| and greasing pans, such as are used by bak efe ° 
poin just ADO My v t : 
f outlet, and automatic releasable means gravi-| ers for baking bread. The machine is intended 
gi uppert to the curvatur o the spine ad, 1 é i 
hereby a person will stand erect with greater | tationally operable to displace the valve outlet} for removing the crust and burnt particles assl 1e ver isemen $ 
‘ cael ates omfort, sit straight | Closure. which adhere to the pans, and to scour and Advertising in this column is 75 cents a line. No less 
eas . - ’ - e . ‘ i ' ee _.. | than four nor more than 12 lines accepted. Count 
and breathe more deeply, It is easy to apply Hardware and Tools grease them preparatory to further baking seven words totheline. Allorders must be accompanied 
and hold in proper position, and is of light RAZOR STROPPING MACHINE.—R. E. operations. by a remittance. 
welght so as not to unduly encumber the per thownN, care of American Hone Co,, Olean, | CALCULATING MACHINE.—A. W. Camp 
son. N. ¥ This improvement provides means for| speLL, 76 Clinton Ave., Clifton, N. J. This in 
Of Interest to Farmers holding the abrasive materials in a straight| vention provides a calculating machine more AG a land Sil 
; a } » edge of » | eanecially heen — a ims AGENTS. 500¢, Profit. Free Sample Gold an¢ ver 
MAY AND GRAIN STACKER.—J. M. anda path while in contact with the edge of the! especially designed as an aid in making up Sign Letters for store fronts and office windows. Any 
J. A. Harvey, Ogden, Kan This invention re- | blade; provides means for accomodating blades | pay-rolls to enable cashier or other persons | one can put on. Big demand everywhere. Write toda 





7 —— shane: avoids , an . , . —_— for liberal offer to agents. Metallic Letter Co., 438 D 
lates to stackers for hay, grain, straw, leaves of different length and 1a} avoids carrying | to accurate ly and quickly determine the num Clark Street, Chicago, U.S.A. 
the abrasive members past the cutting edge;|ber of bills and coins of different denomina- 





and the lik ind ore particularly to c ; 
improvements upon and in connection with the and simplifies and cheapens the construction. | tions required in paying off the employees 


pon ¢ ’ | ' 6: ; FIRST CLASS MAN WANTED 





hay and grain stacker described and claimed TROWEL Pr. I Feravson, 863 Capital PNEUMATIC PILE FEEDER G. Branp WANTED—By a concern making Farm Pumps ané@ 
in thelr Patent Nu er 1.113.988, rhe pres- | Ave.. Ogden, Utah This invention relates to az aye . : mst “er ; 5 Plumbers’ Brass Goods, a first-class man for handling cost 

, . : STETTER and R. I REUND, Hohenstadt, Moravia, | department. For further particulars address ‘‘Reliable,” 
ent invention provides a motor-driven stacker | plastering tools, and more particularly to ¢ 


and Vienna, Austria-Hungary. This invention | Box 773, New York City 


trowel whereby a suitable design of od relates to automatic pile feeders for printing 
» ek a = gp — sas a nage cos | presses. It avoids the various deficiencies met ' GAS ENGINE WANTED 
i formly made on walls and ceilings of rooms. | Vith in apparatus of this class as heretofore | GAS ENGINE ABOUT 10 to 20 H. P. and pump 
f Heretofore, miters of plaster cornices have | : “cig cecal wanted for cash. Must be in good condition. New Jersey 
i J ‘ ‘ constructed. An advantage is in the provision | Coast Water Co., Room 408, 45 West 34th Street, New 
. of an apparatus which may be simply and | York City. 
| readily mounted in position, and which is in 
| dependent of the construction of the press, and INVENTIONS MARKETED 
which can be operated by small pumps run YOUR INVENTION may come within our Labora- 


tories’ work. If so our Business Department. wil! consider it. 
Copy of patent with stamps for return will receive prompt 
attention. McCormick Laboratories, Dayton, Ohio. 


ning at a higher speed than the press. 


SHEET REGISTERING CONVEYER. A. 
B. ANDERSON, Nanuet, New York, N. Y This 
invention relates to sheet convevyers for box 


SALESMEN 
- WANTED—MAN WITH ABILITY to open office, 
making machines, presses, folders, and the | manage local sales campaign; fast money making prop- 
ike. s ‘ © dex ore etic *] osition to right party For further particulars, address 
like, and has t leal more particularly with $40 H, National Life Building, Chicago, Ill. 





means for automatically causing the sheets to 








be automatically registered or uniformly fed 





























‘2 naa GS TO HARDWARE MANUFACTURERS 
into the machine with which the conveyer is] parpENTED DOOR BOLT that can be locked—No. 
used. 1,047,315. Will sell patent or grant license for low royalty. 

a a a . No agents noticed. Photo on application Jas. Shone, 
loads of hay and grain in the straw, at ans rROWEL, TRANSMISSION MECHANISM. — 8. _ P. | 809 Elton Avenue, Bronx, New York. 
desired point throughout the entire ngtt WHITESIDE, Box 585, Baltimore, Md. This in 
breadth and height of the stack, and ¢ ta een put it und labor, but the present in-| vention relates to transmission mechanisms, 
ma © any neath desired as aterial is d am aoeit es this disadvantage by render- | having a variable speed control which transmit 
posited alongside of but parallel to the line ne the miter cutting of little or no considera- | more power than could be transmitted through 
sf travel of the carriage of the machine. tion. as the straight work of the tool reduces | the variable speed control directly. The trans- 
Of General Interest the price of run plaster cornices to a great | Mission mechanism is characterized by a posi- 
WATCH BOW MOUNTING L. S. Tlanson, | extent, making it possible to compete with | tive drive and a fri tion drive associated the re- 
Eureka, Mont The improv nt provides a the stucc plaster cornices of to-day with and controlling the variable speed of the 
vatel ow unting 1 wl » the bow has TAPPING DEVICE E. PereMr, 329 Union | @2smission mechanism—that is, of the posi 
t es In aAligi nt with each other and | St., Brooklyn, New York, N. ¥ rhe invention | @Y' drive. 
varougs Ww! i extend insertion in| relates to hand tools and provides a tapping CLUTCH.—S. P. WurrTesi tox 585, Bal 
r sat tl ! w h pendant, tt | device for the use of mechanics It can be | timore, Md rhe invention relates to clutches 
p ' held against removal by frictions readily carried in the hand by an operator for | whereby a driving and a driven member can 
ngAg t with the pendant at t re € onveniently and quickly tapping a hole and | be first slipably connected, to bring the two 
| running the tap out of the tapped hole The | members to substantially the same speed, then 
BAL.—wW. L. Keiiy, West 1505 ¢ nd mpact form of the device permits its use in| positively coupled. It provides a transmission 
4 Spokane, Wash. This invention has pat places where wrenches and like tools employed | clutch whereby a driving and a driven member 
ticular reference t a car or package *% | { vr turning a taj nnot well be used. can be positively coupled without danger of 
It pr les a device of this character wl GREASE GUN.—C. H. KrrKenpatn, 127 | injury to the parts of the clutch mechanism. 
aia 24 tate Apne ote  ® oS ee ee ee WRAPPING MACHINE.—A. Linker, 970 





pr u stern Parkwa Brooklyn, New York, N. ¥ 
vice which, f elt cked, cannot : ‘riven tota into the barrel without r re ren yt - , This Motor, A. C. or D.C., is tor light work where perfect 


s invention relates to wrapping machines, 














anenad etthet | inet ae mitabtns tas - < cian tena o Soakendl It speed control is desirable with frequent stopping 
t . ' : ; and particularly to machines designed to sever | and starting or for continuous service. 

_— . r — ~~ = ' le rea gun the length of w 1 car . 

ROTTLE CLOSURI J. BR. Trevor, 11 1 I , iz n . o t} a bar or other supply into sections and then It runs in « ither Girects yn and takes very 

1 ; wa be naint nec S minimun ether P : tt i ” z 
Slet St New York. N. ¥ This improvemen away maintal 1 at its mi ~ we wrap the sections It provides a wrapping l Ie 1 Bein tle 18% high, 
wel “4Honlarivy to ¢ ho e losure and the gun is full or not, : : P . - os Saas P ing control r. nd strong anc 
relates particular a aap el a ’ : machine which will fold a wrapper around an lived under severe overloads. Uses no 
' vides a construction which positively seals Heating and Lighting article and then fold the ends of the wrapper. , . A collapsing sleeve direct connects it to 
the hot It provides a closure formed with GAS FIRE STARTER H. Carpin, 390 the driven shaft on which it floats without other 
, : : te | support. Quickly attached or detached. Beau- 

line material arranget hereon of liable “*heste ‘ trook e ork, N. Y¥. | Ippor > . r 
sealing material arranged there of a pliable | ¢ ter St., Brooklyn, New York os f : —— . 7 - tifully made and highly finished and is just the mo- 
nature so as to positively seal a bottle or | invention provides an attachment whereby ordi Nore.—Copies of any of these patents will tor for particular places. And is moderately priced. 
other receptacle te which it is attached, even nary illuminating gas may be conveyed to and | be furnished by the Scienriri1c AMERICAN for Write for details woday. 


thovueh ti same uy be irregular or roug! 


utilized in a fire box for starting the fire in| ten cents each. Please state the name of the THE BISSELL MOTOR COMPANY 
PASTRURIZER.—P. Marcamp, care of Mr. | which heavy fuel such as blocks of wood, coal | patentee, title of the invention, and date of 200 Huron Street - - Toledo, Ohio 


cy .net, druggist, corner of Derbigny and’ or the like is employed, the device being de- | this paper. 
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The Difficulties of Railroad Main- 
tenance in Alaska 


(Concluded 


from page 523) 


a few hours before the entire mass of 


the 
Concrete ice-breakers 


falsework disappeared in grinding 
preak-up of the ice. 
have thus far sufficed to keep the river ice 
out the 


glacier 


from carrying slender piers, so 
that 
menace the bridge. 

A few on 
moraine of the largest glacier, the Miles, 


the 


neither has advanced to 


miles above bridge, 


dams up river, forming a natural 
reservoir in the gorge 
The 


distance 


for 20 miles above 
the obstruction. line is obliged to 
follow for that the 
this body of water, after which the gorge 


becomes so narrow that sidehill construc- 


tion is necessary. At mile 130, Chitina, 
the first town on the line is reached. The 
Copper River is here crossed on a_ pile 
trestle nearly a mile in length, and the 


Chitina River 
of the line. 


Operation of the line is maintained 
throughout the year, with a usual sched 
ule of a train a day each way. Op- 
eration is probably the most regular in 


winter. In summer the story is very dif 
ferent. In August of last year, when the 
pictures illustrating this article were 


taken, operation between termini was sus- 
pended at one time for over two weeks, 
and at other times for a shorter interval. 
The water rose 10 feet above all previous 
marks, and covered the rails for 20 miles 
The 
tributaries 


furious cur- 
took out 


the obstruction. 
the 


above 


glacial 


rents of 


many trestles, and the whirlpools of the 
main river, as appeared when the water 
subsided, had in several places turned 
the heavy track completely over, as if it 


had been but a strip of canvas. While 
the lower parts of the line had been under 
water, forest fires caused by the intense 


heat were raging along the last hundred 
miles. We found several trestles, one of 
them ninety feet high, and a thousand feet 
The it did not 
the timbers entirely, ate out the 
the structure 
A few hours after we left Kennecott 
on our return, the lake which 
fuimmer forms within the glacier, burst, 
atid took out with it 1S bents from the 
trestle across the stream at the foot of the 
glacier. Later on the return journey we 
rode on new track around a heavy land- 
slide the thawing of frozen 
ground on the mountain-side. Parts of the 


long, ruined. fire, where 
destroy 
joints, and rendered 


less. 


each 


caused by 


trestle bridges across the main river are 


taken out each spring by the ice, and 
owing to the fury of the current watch 
must be kept over them every hour in |} 


the year. 
should be made of 


efficiency 


Acknowledgement 
the remarkable the 
the Considering the 
difficulties involved, delay to traffic is very 
small, 


shown in 
operation of road. 


and wrecks are almost 
The road is now operated at a profit, and 
a short extension will open up the Bering 
River coal fields, and the petroleum de- 
posits of the Katalla region. Over a mil- 


lion dollars worth of copper ore is shipped 


each month over the road, and thousands | 


of salmon each 
transported at a rate of 12 


cents per mile. 


of cases summer. 


sengers are 


The Size of Naval Guns 


(Concluded from page 530) 


accuracy and penetrative consid- 


than that of a 


power, 
erably 
eight 


greater salvo of 
17-inch 


The direct penetrative power of armor- 


shells. 


piercing projectiles against homogeneous 


nickel-steel armor is usually computed by | 


means of what is known as the de Marre 
formula, which is: 
a 75 e os 
Vv kK ——_, 
p” 
where V is the striking velocity of the 
projectile, p its weight, d its diameter, 
e the thickness of armor penetrated, and 
K a constant. The same formula is used 
in the case of face hardened armor by 
assigning a “figure of merit” of 1.5, or 
by taking the required velocity 1.5 times 


aS great as that given by the formula. | 


the 


shoreline of | 


is followed to the terminus 


use- | 


unknown. | 


Pas- | 
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The velocities of 14-inch and 17-inch pro- 
jectiles must then be, for piercing the 
| Same plate, in the ratio: 





| VuiV; =e : Se 
Pin Png 
or , 
Valve 1.154 :1, 
the smaller shell requiring 15 per cent 
more striking velocity than the larger. 


Furthermore, the larger projectile holds 
its velocity longer during flight, since, by 
Mayevski’s differential equation for the 


retardation caused by the air: 


dv 
—- —A v". 
dt 
Therefore, if 


with the same velocity 


= 
1 


the two projectiles leave 
the lighter will at 
once begin to lose velocity faster than the 
heavier by the ratio: 


ay di, 
Ayia : -; 
Pu Dar 
or 
ayia 1.Zis $i. 
Thus, if the two guns have the same 


muzzle velocity the 17-inch projectile will 


arrive at its target with the higher 
velocity, and conversely, if the 14-inch 


will just penetrate a certain thickness of 
say, 15,000 yards, the 17-inch 
the 
armor at a much greater range. 


armor at, 
should be able to penetrate same 
It appears from the above that at very 
great ranges the 14-inch shells will not be 
effective except against the upper works 
of a ship, and that armor will turn them 
aside much more readily than it will the 
17-inch; at smaller ranges, however, the 
| greater number of light shells will have 
ja greater effect than the smaller number 
|of heavy projectiles. This deduction ac- 
| cords exactly with the observed facts. 
| Certain inaccuracies are inherent in the 
| flight 
| naval 


of projectiles and in the aim of 
The inaccuracies of flight 
| may be laid to such things as small dif- 


guns. 


| ferences in the weights of the projectile 
and the powder charge, more or less un- 
steady flight due to the fact that the 
| center of gravity of the shell may not lie 
exactly in its axis of rotation, slight dif- 
ferences in the action of the powder upon 
firing, different wear in different guns, 
and many other small causes. The total 
effect of all the inaccuracies is an error 


| whose average is nearly the same for all 
large guns, if the angle of fall is the same. 
Therefore, if the 14-inch and the 17-inch 
shell have the same angle of fall it is to 
be expected that we will get 50 per cent 
more hits with a twelve-gun battery than 
with an eight-gun battery. 

As the range 
fall of the 14-inch 
rapidly than the 17-inch, since the latter 
keeps its velocity longer. There will be 
a certain range, therefore, when the prob- 
abilities of hitting, which depend upon the 
errors and thus upon the angle of fall, 
| will be exactly the same for the 14-inch 
12-gun battery as for the 17-inch 
battery. The 
with an equal number of hits, be much 
effective, their penetrative 
| power is so greatly superior. There is 


the angle of 
increases much 


increases 


more 





S-gun 


larger shells would now, 


more since 
also a certain range, less than the range 
| where the chances of hitting are equal, 
where the destructiveness of the two bat- 
teries would, in the long run, be exactly 
equal. If we expect to fight our 
battles at than this 

range the battery of twelve small guns 
is to be preferred to that of eight large 
while if we fight our 
greater ranges, the 


naval 


less certain 


ranges 


| guns, 


expect to 
| battles, as a rule, at 
| large guns will be the more effective. 
Naval guns do not fire at a target at 
sea under the same conditions as do em- 
placed guns. The latter may be aimed by 
them at vertical horizontal 
angular distances from some fixed refer- 
ence point, and when fired will send their 


laying and 


projectiles to a certain definite point on 
the earth’s 
Naval guns, on the contrary, must, due 
to the aimed by a 
man some place on board the vessel itself, 


surface, neglecting errors. 


vessel’s motion, be 





who must be able to see some part of the 
| target at which he is firing. Under the 
present system of spotting the fall of 
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Announcing the 
mew type b 
Pulmotor 

ad 


Never before has a hand- 
operated device been con- 
structed upon the only correct 
principle of measured pres- 
sures, instead of measured 
volumes which depend upon 
the amount of pumping! 

Type B PULMOTOR is the first hand- 
operated machine free from the 


weaknesses and fatal defects of pump- 
controlled resuscitation devices. 





UE 


Type B Pulmotor places the operator 
at his patient’s head—not at the pump 
—free to devote his entire attention to the 
application of measured pressures— “measured” 
by means of the Pulmotor Control Valve—in his 
hands. Indicator Gauges show the operator the 
precise air pressures exerted, both of inhalation 
and exhalation. These indicators also show the 
first fluttering resumption of normal breathing. 
And here is another vital feature: 





ITITITITITININIIIIISIIIIIII I LLL 


The patient can resume normal breathing while 
the mask is on—impossible with any other hand- 
operated device. 


These exclusive, patented, Pulmotor features are so simple 
that anyone can operate Type B successfully. They afford 
such a wide range of pressure CONTROL that the physi- 
cian may obtain any desired pressures for infant or adult. 
Yet they completelyinsure the patient's welfare and comfort. 
This new Pulmotor weighs but 12 lbs., complete with car- 
rying case—an ideal hand machine to be taken anywhere 
in emergency. 

It may be obtained, complete for $115, a price which places 
it within the reach of every physician, every hospital, every 
public service corporation, every bathing beach—wherever 
that emergency use may demand. Orders for early delivery 
should be placed at once. 


There’s but one genuine PULMOTOR, the 
genuine always bears the name DRAEGER 


CThe |D IRATE GIEIR 
OXYGEN APPARATUS CO. 


418 First Avenue, Pittsburgh, Pa. 
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MAKERS OF Complete 


Rescue 


Mine 
Apparatus 


AGENTS FOR the Wolf Safety 


Lamp Co, of America, 
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ii) 
are Reasons” 


duction men—their metal 


No error is permissible 


Look at this FEDERAL 
men behind the constantly 


*“*Motorwise.” 


Re ports on the . 
the 
our Traffic Experts. 














1% 





The Choice of ‘“‘“Motorwise’”’ Men 


When automobile manufacturers buy equipment—there 
for their final choice. 


They call into consultation their engineers—their pro- 

men 
owledge at their command is mobilized on the subject. 
n 4 


—their judgment is at stake— 
their business is in the balance—they must be sure. 


They are sure they are right—and their Federals are 
daily proving their judgment sound. 
4ctual Daily Work accomplished by Federals in 


Automobile or any other Business—are furnished gladly by 
Also “Traffic News” sent monthly on request. 


FEDERAL MOTOR TRUCK CO. 


2 and 3% 
Federal Motor Trucks sold in every city in the United States. 


File—It tells the story—the 
growing 
manufacturer owners of the Federal Motor 
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in fact, all the expert 


automobile 
Trucks are 


list of 


Detroit, Mich. 


Ton Trucke—Worm Drive Exclusively. 











os 








Some wee 
you manufacture or deal in. 





How Manufacturers Can INCREASE THEIR BUSINESS 
Read Carefully Every Week the CLASSIFIED ADVERTISING COLUMN in the 


SCIENTIFIC AMERICAN 


you will be likely to find an inquiry for something that 
A prompt reply may bring an order. 


Watch It Carefully 








AGE'S 


GLUE Ios 


BEST BY EVERY TEST 











Dry Goods 


Founded by Max 
in 1899 


Jagerhuber 


Recognized by the foremost 
wholesale and retail merchants 
as the standard authority on 
textile fabrics, their fashions, 
colors and distribution. It pro- 
jects and iiluminates all import- 





ant subjects pertaining to the 
trade, and contains more inter- 
esting and cleverly written 
sketches and articles than any 
other publication in this line. 
It is the medium through which 
the brainy men of the trade 


prefer to speak. 
Subscription price, $3.00 a year. Foreign, $4.50 


RY GOODS PUBLISHING CO. 
116-120 WEST 32d STREET, NEW YORK 
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TO THE HEART OF 


LEISURELAND 


where woods are cool, streams allur- 
ing, vacations ideal. Between New York 
City (with Albany the gateway) and 
Lake George The Adirondacks 

Lake Champlain The Northand West 





The logical route is “The Luxurious Way” 
Largest and most magnificent river steamships 
in the world. 


DAILY SERVICE 


py of Beautifud "Searchlight Magazine” 


HUDSON NAVIGATION COMPANY 
PIER 32, NORTH RIVER) NeW YORK 


“The Searchlight Route”’ 


nd for Sree ¢ 














INVENTORS! 








—“Let Us Be 
Your mtu ‘ 
We manufacture Mac 


Special 

ented Metal Specialties of all ee mid he 
tric Articles, Hardware, Contract Manu- 
facturing, Development, Sample Work. 
You get the advantage of our splendid 
equipment, uptecets methods and wide 
experience. It All. Tools, 
Stampings, Lathe, Serew Machine W ork, 
Milling Machine Work, Metal Spinnings, 
Metal Drawings, C astings, Plating of all kinds, Enamel- 
ing, Japanning, T laping. G Galvanizing, Wood and Metal 
Patterns, Drafting, Des “~ ng, Blue-print Work. Send 
sample for expert advice, rv 25¢ Book Free, containing 
tables and valuable wk 4, Write for it today. Address 


THE EAGLE MFG.CO. 1885 Blue Rock St., Cincinnati, O. 
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| 





| range 
| carried on is limited by the 


| tective 


a platform about 
of the 
the 
utmost 
fighting 


is on 
the surface 
must be able 
ret. Thus the 
which 


shot the 
125 feet 
and he 
of his targ 
at 


spotter 
above water, 
to see waterline 

possible 

may be 
horizon of the 
feet the 
this horizon 
25,000 yards 


naval 


of a about above 


water, 


eye man 
The 
yards, 
be considered 

for 
conditions, 

If the 
two batteries, 
admitted, 
be 
a certain size 
at 


~ 
distance of 
so that about 
the 
firing 


is 
25. S00 
greatest possible 


range vessels under present 


existence of a critical for 
as that defined above, 
there 


guns of 


range 
such 
be then very evidently 
of 
more effective 
than 


guns. 


must some certain battery 
. Which will be 
to 
number 


thus be 


ranges up 25,000 
of 


advantage 


yards any 


smaller larger There 


will no in going to a 


larger gun, out on the contrary a positive 


disadvantage, since at such ranges as 
have obtained in the present war the dis 
proportion will be even greater. And un 
less we can be sure of having a faster 
and more mobile fleet than an enemy 


armed with even smaller but more numer 





ous guns we can not be sure that he will 
not close in and defeat us at compar- 
atively short ranges. 

The limit of effective range for a bat 
tery, from what has been said, is seen 
to be that range at which enough hits 
may be scored to sink the enemy ship 
before the ammunition is exhausted. The 
striking velocity of the projectiles must 
be sufficient to penetrate the armor pro- | 
tecting the vitals of the ship at that 
range. Ordinarily this must be consid 
ered to be the side armor, since the pro- 


deck armor may only be penetrated 


by a plunging, or nearly vertical, fire, and 
hits of this character are chance hits. It 
will be interesting to compare, roughly, 
the relative effectiveness of the 14-inch 
and 17-inch batteries we have discussed, 
at the range limit of 25,000 vards, and to 
find the weak and the strong points of 
each, 

A 14-inch shell leaving the gun with an 
initial velocity of 2,800 feet per second 
will arrive at a target 25,000 vaste away 
lwith a remaining velocity of 1,373 feet 
per second, and will fall at an al of 
26°-13’ with the horizontal plane. The 
danger space for the side of a ship 30 





| second, 





feet high will be 
whole 


19.5 yards, and for the 
if her beam is 90 feet, 49.5 
yards. The striking velocity will take the 
shell, in the majority through 
10.6 inches of armor, using “figure of 
merit” of 1.5 in the de Marre equation. 

A 17-inch shell, the other hond, 
with an initial velocity of 2,800 feet 
will strike 25,000 yards away with 
a velocity of 1,478 feet per second, which 
is sufficient to carry it through 12.2 inches 
of armor. The angle of fall will be 
14’, and the danger space for the 30-foot 
side of the ship will be 24 yards and for 
the whole ship 54 yards. 

If the errors in the range vary directly 
with the angle of fall, which is a rough 
approximation, a 14-inch shell would have 
84 per cent as good a chance of hitting as 
a 17-inch if the danger space were the 
same. 


ship, 


of cases, 


a 


on 
per 


0, 


space of 49.5 and the latter 54 yards, 
84 per cent must be reduced (again ap 
proximating) by the ratio of 49.5 to 54. 
This per cent for the 14-inch. 
But there are twelve 14-inch and 
only 17-inch, we might actually ex- 


gives 77 
since 


eight 


| pect 1.16 hits of the former to one of the 


t- | 





latter. 

It is immediately apparent that the 17- 
inch battery has a marked advantage 
over the 14-inch at a 25,000 yard range, 
since the latter will very 
trate the protective armor, 
vantage of 16 per 
because so few would be effective. 


seldom pene- 


and its ad- 





But since the former has a danger | 
the | 





cent more hits is lost | 


It is not until the range has dropped | 
to 18,500 yards that the 14-inch will be 
able to penetrate 12.2 inches of armor, 


and since armor protection of at least 12 


inches will ordinarily be encountered on 


heavily armored ships the limit of range | 


at which the 14-inch will be effective 
must be considered to be between 18,000 
and 20,000 yards. And it must also be 
admitted that, owing to the increased 
probabilities of hitting at such a range, 


the twelve 14-inch guns will be more ef- 


May 20, 1916 





If you could take the roof off your 
plant and let the sun shine in, it 
would reduce your lighting bills 
the of your 
You 19% to 
¢ more daylight without taking 
your roof. 


and increase efficiency 


em can get 


366 


pk yyees. 


on 
Simply treat ceilings and walls with 
Rice’s Gloss Mill White. It is the 
paint giving a glossy, tile- 
and oil, 


1 
c ynly Ou 





the cost of lead 
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Wri 


at 
remains white longer. Sanitary. 
ite for our booklet, ’ 
“More Light.” 

U.S. Gutta Percha Paint Co. 

23 Dudley St. Providence, R. 1, M 


HE ORIGINAL- THERE IS NO SUBSTITUTE 


Counters 


Veeder Counters 


RESET TO ZERO BY A SINGLE TURN 


GLOSS 








SMALL SETBACK 














These counters are just as high grade as our 
large counters, but are lower in price. Price $4. 
It will pay you to Veederize your machinery 
and know just what is going on. Booklet Free 


hanical engineer will tell 
at the word Veeder stands 





1 tha 
w the best constructed and 
most accurate counting devices 
in the world + 
Cyclometers, Odometers 
Tachometers, Fine Die Cast- 
ings, and all kinds of counters. 
VEEDER MFG. CO. a 
18 Sargeant St., Hartford, Conn. 


























J ROBINSON 
REMINDER 


**Tear Out When Attended To” 


A valuable idea lost in a book filled with dead memor- 
anda, or an important engagement missed, may cost you 
more than several dozen Robinson Reminders. There 
are six coupons to a page. Put each note on a separate 
coupon—tear them out when they cease to be of value. 
Handsome leather case with pocket for special papers. 
Just the thing for advertisers 

Reminder complete with extra pad 34 in.x7 in., post- 
paid, $1.00. New fillers 90c. per dozen. Vest Pocket 
Size, 3 in. x 5 in., four coupons to a page, complete and 
six extra pads, postpaid, $1.00. New fillers 70c per doz. 

Name in gold 25 cents extra. If your stattoner cannot 
supply you, send direct o us. ORDER NOW. 


Robinson Mfg. Co., Dept. A., Westfield, Mass. 














Valuable Books of Instructionand Reference 


Scientific American Cyclopedia of Formulas—Concrete Pottery 
and Garden Furniture—Scientific American Reference Book— 
Experimental Science—Handy Man’s Workshop and Laboratory 


MUNN & CO., Inc., Publishers, Woolworth Bidg., New York 

















“American, Ger- 
man-American 
and German,” by 
Booth Tarking- 
ton, is a sympa- 
thetic discussion 
of one of the most 
serious problems of 
American citizen- 
ship. Read it in the 
May 27th issue of 


Colliers 


THE NATIONAL WEEKLY 
416 West 13th Street, New York 
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University Honors For 
Havoline Oil 


AR owners no longer need 
trust to unsupported 
claims and _ superficial 

analysis upon which to base 
their selection of the right lub- 
ricant for their cars. 


Havoline Oil went to Purdue Universi- 
ty. It competed with the twelve leading 
brands of motor oil. Havoline was ac- 
corded the premier place. The test was 
carried on purely in the interests of sci- 
ence. We neither requested nor knew 
of it. The result is now history. Havo- 
line Oil is the accepted standard 
of quality. 

Purdue University reinforces our repeated 
claim that Havoline is the logical lubricant 
for every make of car and every car owner 
who wants to secure constant dividends of 
satisfaction from his investment. 


Wherever your car will carry you, 
Havoline Oil is obtainable. And the 
Havoline Oil you obtain at the moun- 
tain garage, at the village grocery store 
or city supply station, exemplifies the 
same qualities which have made Havo- 
line Oil the World’s standard of quality. 


INDIAN REFINING COMPANY 
NEW YORK 


Dept. K. 
Send for Booklet 
es To 


“Havoline Oil Goe 
lege.’* 






university tests wh 
established Havoline Oi! 
as the World's standard 
lubricant 











Sharp Edges Make 
the Chips Fly 


They just 
double the fun 
of home tinker- 
ing. To get a 
keen edge quick 
—use 







No other oilstone which cuts steel 


so fast, holds its “y » so long. A 
Pike India Oilstone lasts for years 
without grooving. It’s so tough that 


even dropping won’t break it. And if 
properly oiled, it will not glaze. Be 
guided by the preference of big ma- 


chine shops and manual training schools 


Pick a Pike 


You ought to have our book “How 
to Sharpen.” It’s the best little book 
ever written on the subject. Clears up 
many sharpening problems and tells 
how to select and care for oilstones. 
This book is sent without cost to you. 
Simply send us your name and address. 


PIKE MANUFACTURING CO. 
106 Main Street Pike, N. H. 


om Os oe 


TRIPLEX BLOCK 


PUT YOUR 
HOISTING 
PROBLEMS 
UP TO US 


The Yale & Towne Mfg.Co. 
9 East 40th Street New York 
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fective than the eight 17-inch at 
less than about 18,000 yards. 

In the calculations above it has been 
assumed that the larger gun will have 
the same muzzle velocity as the smaller. 
Such an assumption, however, may be 
found to be false when the work of de- 
signing the larger gun is undertaken. 
As a general rule large calibers do not 
have as great a muzzle velocity as small, 
of the influence the bore 
pressures and powder chamber volumes, 


guns 


because great 


and thus velocity, have upon the life o? | 


guns. If we are content to have our 
guns wear out quickly we can have a 


high velocity, but if we consider it im- 
portant to that will 
through many the 
must be more carefully considered. Then if 


have a gun last 


engagements 


the large gun is assigned a lower muzzle 
velocity than the small gun, the advan- 
tage of the 17-inch gun at ranges in ex- 
cess of 20,000 yards may nearly, if not 
quite, disappear. In that case an even 
larger gun would have to be mounted to 
be effective at 25,000 yards. 

The “life” of a gun is measured by the 
number of rounds it will shoot accurately. 
After a certain number of fires, which is 
practically constant for all guns of a cer- 
tain type, the fight of the projectile will 
The gun must then be with- 
drawn from service. The principal reason 
for this wear is the eroding action of the 
heated powder flowing the 
metal of the bore, and to make the gun 
serviceable again it must be re-lined. In 
large calibers the walls of the gun will 
conduct heat proportionately 
than in small calibers, and thus the erod- 


be erratic. 


over 


gases 


away less 
ing action of the gases is much greater 
in the former. The life of an infantry- 
man’s rifle, for instance, is several thou- 
sand rounds, while the life of a 
naval gun is only a few hundred rounds. 
If the muzzle velocity, and thus the pow- 
der pressure and temperature of combus- 
tion, is lowered, the erosion of the bore 
will be smaller. So there is always an 
excellent reason for hesitating to adopt 
a larger gun with a very high velocity, 
particularly since the life can not be al- 
ways accurately predicted. 

Few of the elements that have been 
here considered are mathematical, and 
most of them must be judged according 
to the ideas of experienced men. One 
artillerist, for instance, may hold that a 
shower of light shells will be best, since 
it will quickly disable an enemy through 
putting his guns out of action; another 
may beliéve that it is best to attempt to 
sink the ship by shells penetrating the 
armor and exploding inside. Others 
base arguments for or against larger 
calibers on the single premise: better 
speed than the opponent. The first of 
these would use speed to stay out of the 
enemy’s range and, with heavier guns, 
slowly sink his vessels; the second would 
rather have many light guns and by using 
superior speed close with the enemy un- 
til his heavier guns were at a disad- 
vantage. If we could have as many heavy, 
high-powered guns and with as long a 
life, there would be no question of choos- 
ing lighter guns. But if we reduce the 
muzzle velocity considerably, and have 
fewer of the heavier type, careful and 
deliberate judgment must be exercised 
to determine upon which side the balance 
inclines. 


large 


Modernizing Mississippi River 
Transportation 
(Concluded from page 531) 
In the matter of appliances for pro- 


tecting the boat against accident the 
Mississippi steel barge is unusually 
complete. The protective measures 


adopted for the hull have already been 
discussed. The vessel carries 2,000-pound 
anchors at bow and stern, and by the 
aid of powerful electric winches these 
ean be used to haul the boat off if she 
runs aground. 


those employed in the life-saving service, 
is also provided. The barge carries two 
small boats: one, a 20-foot launch capable 
of 22 miles per hour speed, which, by 
means of the traveling crane, can be low- 
ered into the water in two minutes’ time; 
the other, a rowboat of conventional type. 


matter | 


A gun which can shoot | 
a line 1,750 feet, in design not unlike | 
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Junk Pile by Oxy- 
Acetylene Welding 
Are you throwing away a 
large part of your earnings and 
decreasing your profits by al- 
lowing defective metal parts to be 
junked ? 
| It is very easy to avoid this waste, 
and turn it into profit—makeimper- 
fect parts as good as new at trifling 
| In a prominent drep forge works, forgings having cost by oxy-acetylene welding. 
| eminor defects are made perfect through oxy-acetylene . 
| welding. The forgings shown above are valued at Thousands of progressive manu- 
$1.50 each and are reclaimed at a cost of a fewcents each. facturers are doing thisnow. Why 
not you ? 
For all metal manufacturing work and repairs—wherever two pieces of metal are 
to be joined—oxy-acetylene welding is oftentimes the best and cheapest way. On } 
many kinds of work, it costs less than riveted or threaded joints, and the quality | 
of the finished work is higher. The metal is left in perfect condition for subsequent | 
machining if necessary. 
You can utilize oxy-acetylene welding and cutting with the greatest efficiency 
| and highest economy by adopting the 
| } 
( > le 
| 74 | 
PROCESS | 
Employs both gases (acetylene and oxygen) in port- The necessary equipment is not expensive. We furnish 
able cylinders. Prest-O-Lite Dissolved Acetylene high-grade welding a) atus for $60 (Canada, $75); i 
(ready-made carbide gas) is backed by Prest-O-Lite acetylene service at additional cost. Also adaptable for | 
} Service, which provides dry, purified gas, insuring oxy-acetylene cutting by the purchase of . ould | 
better welds, quicker work, and lower cost, and also eae gee peeps capem mamey — — the | 
avoids the large initia! outlay and heavy depreciation in- process quickly. We wil! train your operators at our | 
curred in making crude acetylene in a carbide generator. if you desire. | 
There are hundreds of instances, in metal manufacturing, repair and 
construction work where higher quality of finished work and greater econ- 
omy recommend oxy-acetylene welding and cutting. Send for illustrated 
oxy-acetylene welding literature that will show you what 
others are doing with the process. 
4 
The Prest-O-Lite Company, Inc. 
The World's Largest Makers of Dissolved Acetylene 
| Main Offices and Factory Canadian Office and Factory 
810 Speedway, Indianapolis, Ind. Merritton, Ontario 
| 53 Branches and Charging Plants . 
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“ced other treasures, offered us paper 
tolls dt tee nin the Virginias cigarettes ; 
all neatly shaped and which proved an even neater smoke.” 


PREFERRED BY GENTLEMEN NOW AS THEN 
The quaint, old-time delicacy of their “bright” Virginia 
tobacco has always given Richmond Straight Cuts a charm 
all their own, The first high grade cigarettes made in the 
United States, they invite you to smoke Virginia tobacco 
at its best, 


Cigarettes 


PLAIN OR CORK TIP | 
Fifteen cents 


m2 





Also in attractive tins, 
50 for 40 cents; 100 
for 75 cents, Sent pre- 
paid if your dealer can- 
not supply you 
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The Kingdom of the Subscriber 


Without the co-operation of 
the subscriber, all that has been 
done to perfect the system is 
useless and proper service can- 


In the development of the tele- 
phone system, the subscriber is 
the dominant factor. His ever- 
growing requirements inspire 
invention, lead to endless scien- 
tific research, and make neces- 
sary vast improvements and 
extensions. 


Neither brains nor money are 
spared to build up the telephone 
plant, toamplify the subscriber's 
power to the limit. 


in the Bell System you have 
the most complete mechanism 
in the world for communication. 
It is animated by the broadest 
spirit of service, and you dom- 
inate and control it in the deuble 
capacity of the caller and the 
called. The telephone cannot 
think and talk for you, but it 
carries your thought where you 
will. It is yours to use. 





— One Policy 





AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 
One System 


SCIENTIFIC 


not be given. For example, 
even though tens of millions 
were spent to build the Trans- 
continental Line, it is silent if 
the man at the other end fails 
to answer. 


The telephone is essentially 
democratic; it carries the voice 
of the child and the grown- 
up with equal speed and direct- 
ness. And because each sub- 
scriber is a dominant factor in 
the Bell System, Bell Service is 
the most democratic that could 


be provided for the American 
people. 
It is not only the implement 


of the individual, but it fulfills 
the needs of all the people. 


Universal Service | 


= 
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With an 
Cloth, 


introduction 
251 pages. 


Competition. 
5% x8% Inches. 


two quite ailke 


MUNN & CO., Inc., Publishers 
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The Fourth Dimension Simply Explained 

A collection of essays selected from those submitted in the Scientific American's Prize 
and editoria? 
Illustrated. 
This work presents twenty essays from as many points of view, all of them interesting and no 
The reading of one essay does not involve the reading of the entire work, yet 
the entire book gives a comprehensive view of what the layman wishes to know about this subject. 


notes Henry P. Manning, Pb.D. 


$1.50. 


by 


Woolworth Building, New York City 
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TYPEWRITER 


Demanded by those who know 
machine merit 





Most popular with largest Corpora- 
tions and all Champion operators 


“The Machine You Will Eventually Buy” 





























Rose Polytechnic Institute 





Terre Haute, indiana. A ( ege of Engineering; coursesin Me- 
anical, Electrical, Civil, Chemical and Architectural Engineering. | 
Extensive shops, well equipped laboratories in all departments, ex- 
penses low. 38d year. For catalogue containing full information 
and professional! register of alumn ress C. L. MEES, President. 











What 


Dr. Upham 
Says of the 


1916 Acousticon 


W. C. Upham, M. D., of Washington, D. C., 
writes us—“Where I could not possibly hear a 
OUSTICON I 





lead us to urge you and 
entirely at our risk, without a 
give the 1916 ACOUSTICON a 
own home, absolutely and entirely 


post FREE 


DEPOSIT 
need to do is to write 
deat und will try the ACOUSTICON. 


NO 
EXPENSE 
that 
trial will not 
cost you one cent, for we even pay delivery charges. 
not make 


vince 
AcousticCo. 1308Candler 
Oo 








| communication at any time with the of- 
| fices in St. Louis and New Orleans. 


| operations. 


| is also used for all the heating and cook 


| ing on the barge, since no fire is allowed 


| open. 


| would have been inconvenient, besides 
straining the muscles of the neck and 


| with rounded or ball point and can be re- 
| placed by a pencil at a moment’s notice 


| with the utmost ease and as readably as 
few of his class with their right hands. 


AMERICAN 


The barge is equipped with a powerful 


wireless telegraph set that permits of 


The 


aerial for the wireless installation is 


elevated on two telescopic masts which 


can be lowered when passing under 
bridges. The wireless installation is not 
intended to serve merely as a means of 


summoning assistance in case of disaster : 
it plays an important role in the everyday 
work of the barge, namely, to enable the 
captain te report regularly to the offices 
regarding his position, speed, the weather, 
etc., as well as keep the accounting depart- | 
ment informed as to the freight on board 
the boat before its arrival. It is also pos- 
sible by this means to make the necessary 
arrangements with the roustabouts at the 
so that the minimum 


next landing place, 


of time will be consumed in the unloading 
of the vessel 
is supplied 


The electrical equipment 


is elaborate. Current by an 
electric generator driven by a silent chain 
When the boat 


elutch on the propeller 


from one of the engines. 


is not In motion a 
shaft 


tinues to drive the 


is thrown out and the engine con 
generator without turn 
Aside from furnishing 
ights and the three pow 


the 


ing the propeller 
current for the | 
one at bow, one 


erful searchlights 


at the pilot house and one at the stern, 
each controlled from the pilot house and 
representing a combined candlepower of 
18,000, the generator supplies power for 
the 


for different purposes on board. 


dozen or more motors that are used 


Current 





on board. 
A Pen that Permits of Writing with | 
the Mouth 
(Concluded from page 533) 
one half of the crowns of the lower teeth, 
whereas the on it 
with their thus leaving | 


upper ones only rest 
lingual surfaces, 


the edges and labial surfaces disengaged 


In fact, the mouth-piece remains fixed to | 
the lower teeth, even when the mouth is 


A straight and rigid penholder obviously 


jaws. Mr. Griinberg therefore designed a 
penholder comprising three joints, one of 
which—the central one—was fitted with 
a spring endowing it with sufficient elas- 
ticity. The penholder is made up of two 
another, their 
total length being adjusted by ‘means of 
The nib is preferably one 


tubes sliding inside one 


a set-screw. 


The paper is kept in position by a rec- 
tangular brass ruler covering its left-hand 
and upper edges. 

Systematic training was, of course, re- 
quired to acquaint the man with the use 
of this arrangement: beginning by simple 
dashes, he proceeded to the tracing of 
separate letters and words. After getting 
through about half a dozen copy books 
as used in schools, he was able to write 


War Game—X 

(Concluded from page 532) 
fullest fire effect and still hides the barbed 
wire from the eyes of the approaching 
enemy, is a effective 
The entanglements are placed at a dis- 
tance which permits the fullest use of 
the rapid fire rifle. Entanglements with 
mechanical devices enabling the defend- 
ers to pull them up into shape just in 
time have proven of great value in de- 
fensive warfare. 

Once the belligerents have settled down 
to trench war, the simple trenches are 
improved and many other means are em- 
ployed to strengthen the defensive lines 
in addition to the barbed wire entangle- 
ments. These means vary a great deal, 
but in principle they are similar to those 
used in the preparation of regular forti- 
fications, They include ditches, abattis— 
built up of trees with the branches left 
on and sharpened, wood or iron “ fraises,” 
“ trous-de-loup ” holes with spikes in them 
and every imaginable device which will 
create an effective obstacle. But of them 


very arrangement. 
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Seeing away off 
or close by— 
at a glance 
KRYPTOK Glasses give you 


perfect vision both for reading 
and distance. 


Yet they keep secret the fact that you 
are wearing d isi 


g double vision glasses, because 
they are entirely free from the tell-tale, 
annoying lines, seams or shoulders of 
old-fashioned bifocals. With their smooth, 


even and clear surfaces KRYPTOKS 
(pronounced Crip-tocks) cannot be de- 
tected from single vision glasses. 


RYPTO 


GLASSES 
THE ONLY INVISIBLE BIFOCAL 


KRYPTOK Glasses enable you to 
near and distant objects as clearly 
and distinctly as with the eyesight of 
youth. They end the nuisance of re 
moving your reading glasses whenever 
you look at distant objects—fussing with 
two pairs—or wearing the unsatisfactory 
old-fashioned bifocals. 
Write for Booklet, “Eyesight Efficiency” 
It explains the comfort and convenience of 
KRYPTOKS for everyone wt needs double 
Vv n glasses. Please give, if possible, name of 
your oculist, optometrist or optician. 
KRYPTCK COMPANY. Inc. 
1053 Old South Bidg., Boston, Mass. 
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Stanley Core Box Plane 


For making circular core boxes. The 
sides of the Plane are at right angles, 
consequently the point of the Plane will 
always cut on the circumference of the 
circle when the sides rest on the edges 
of the cut. It will make tapered core 
boxes as well as straight ones. 


As furnished, it will work semi-circles 
up to 5 in. in diameter. Extra sections 
at slight additional cost, enable the 
Plane to work semi-circles up to 10 in, 
in diameter. 


Price as Illustrated —$4.40 


If you are unable to procure this tool from your 
dealer write us direct. 


Address 


STANLEY Rue & Lever Co. 
New 6Gairtain, Conn. U.S.A. 

















Do Business by Mail 
It’ heakl . with li 
mS eee 
quantity on 6.000 netionel mailine ions, 99% 
teed. Such as: 








and samples of fac-simile letters, 
Have us write or revise your Sales Letters, 


Ross-Gouid, 806-K Olive Street 


prices 


Ross-Gould 
Mailing 
LhsstS St.Louis 
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all, a good barbed wire entanglement is 

Are you really abiy ain vest 
. e The effect of these obstacles is very 
judge of cigarettes? great, especially if the attacking party 
" should encounter them unexpectedly. 
Have you tried a good The assaulting force is brought to a 
many varieties in the stanGnml at close range, perfectly ex- 


posed. That this means tremendous 


search for the ONE} losses is quite evident. 
cigarette which will Now we can consider the effect of ar- 


tillery fire upon these defensive prepara- 
be distinctive enough tions and how to guard against this ar- 
to stand out from the | ‘ry tre. 

d? Trenches with a perpendicular wall and 
crow of sufficient depth will offer excellent 
. protection against projectiles flying hori- 
The wider and more zontally, such as rifle and machine gun 
varied your experience, bullets. When a searching fire of shell 


or shrapnel is considered, these same 


the more probably trenches will be found lacking in pro- 
Rameses will appeal tection. 


The shrapnel is a cleverly arranged 


PR tev Stewart 


to you. miniature gun in itself. This is fired at noe 
a range of several miles, and bursts, if dct ey Trucki® 
“A e . a range of several miles, anc sursts, i orir 
The ristocrat oO well timed, about 30 feet above and from - ‘ 
: ” . 9 wit eee, ta Oe eye 
Cigarettes” has a dis-|* ‘© % vais in front of the tarset, Quality Cannot Be Denied 
° + Sci ring ; s burst abo ae ) ts 
tinction and unfor- over the surrounding ground. The angle T= next few years will tell the ree 4 > American industry and 
; . , ' Th unist will buil eaply for quick profits — 
gettable character of of fall is such that many of these bullets Pt mae cots The toned gue business ony * stand a: quily 
e will find their way into the trenches. because he sees the vision of success well won. 
fragrance which makes To protect the men in the trenches from : +h 3 : 
. . He has courage in the present and faith in the future. He is a 
it the choice of men of this fire overhead cover must be pro leader in better methods, finer workmanship, fairer trading. 
: ° 4 e vided. This cover is formed by placing Every victory won for quality is a blow struck for better business, 
discrimination. beams and logs over a portion of the and every sale of a LIPPARD-STEWART — the best motor truck 
. a trench and covering with sufficient thick- in America—is a victory won for quality. ‘ 
They like its flavor,but ness of earth to stop the projectiles. As The issue is not obscure; the lines are clearly drawn. Will you 
h a matter of course, these shelters must accept something less than the best, or Wl you otend for quality 
more than that they ‘ ' Patio vain Gs dale for the finest product that skill and industry can achieve. 
. ° ve made as invisible as possible, so tha 
. be denied. It must be upheld in this day of 1d 
approve of its radical they may blend with the surrounding Bh es Saas bodied, p bn bch pce of hoon dae — 
and vital difference Py itgped a — the searching eye : The Lippard- Srowert arg is our ue oe socngnition te the fight. 
of the artillery observer. nto it we have put the tt materials, the finest workmanship an 
from the regular run We shall not go into details regarding the soundest design that money and skill can command, 


of brands. It is itself howitzers just now, for our present prob- We have kept the faith. We cannot do otherwise. 


lem will not deal with heavy calibre 


an individual == unmis- runs. ¥,-Ton, ¥%-Ton, J 
taka b le meee charac ter- There are two chances to work on pete Aa Aan 077, 
Presideat 


trenches under fire. The simpler one is 
marked. may 4 oghept en 


during night under cover 
And nobody ever darkness. The second is to work under 
h r heaton Sato peter? - ae fire by reece tg 
an directed on the enemy lines to hok 1e 
° ae : fire down or to render it less effective. | 
All these defensive preparations lead 
to no decision, and since every moment 
lost while at a standstill is a waste from | 2 IU HANA 
a strategical standpoint, it is evident = 
that trench warfare is a very expensive 
undertaking. 


Lippard-Stewart Motor Car Co., 226 W. Utica St., Buffalo, N. Y. 














The Means of Reach‘ng a Decision in 


Trench War A n 
Once two forces, under conditions given | y 


in the last War Game and this present | 
Game, have settled down to the modern 


inc war, ae wit'oea weer | | SCT@Ntifie or Technical 


ation established, which will appear en- | 





“Au. my life every magazine tirely different from the field operations a» 
I’ve looked into has had a so far considered. To achieve success, | 
picture of a man’s leg with a cer- || | one side or the other must make an ad- | OO u 1S e 


| 











tain kind of garter on it— Boston! vance. This must be done by slow stages, 
So when | go into a store to Should there be a distance of 1,000 yards 
buy a pair of garters I just nat- between the opposing first line trenches, can be secured through the = 
urally say ‘Boston.’ So do you!” the approach can be made by construct 
—AMBROSE PEALE ing zigzag trenches in the direction of 
the delightful play 


“IT PAYS TO ADVERTISE” | tion. at’ intervais branches are. Iai BOOK DEPARTMENT 


By Roi Cooper Megrue d Woper Hackers “a 
ew aow in ho thied cuseseatel poss. out as regular firing trenches, approach- 


ing closer and closer to the enemy, and |: OF THE 


Boston Garter. thus constituting what is termed a paral- 


SUK 6oc GEO.FROSTCO. 


LISLE 26c VdtZap MARKERS, BOSTON lel. ° 
There is also the method which the CIENTIFIC ICAN 


Japanese introduced: Men carrying steel 
shields rush out of the firing trenches and | 
start a new trench in front of the firing | 
line. As soon as shelter is made, other 
men rush out and occupy it and A 176 page catalogue and two supplementary 
strengthen the new line. This work is 
done under cover of the fire of the in- 





























lists of the latest publications, in which are 








fantry and artillery. Bode i ie ne 
These processes continue until the listed and described over 4000 of the best 
PLUG fj trenches are so close together that this books covering the various branches of the 
The fad —— = | sort of operation becomes impossible. a aes i . ; sata ‘ 
o tructi of * ss ; . elaine — , r . . ) f r ‘ 
wale prem nhig 2 A When our Red and Blue trenches have | — AR T'S, SCIENCES AND INDUSTRIES 
adjustment explain the ener- |} | approached to within one hundred yards 5 
on oo of each other, a new phase of the fight- Sent free on request 
ne + MOSLER ing must be considered. The chief arm 
Gusrantecd no for the defense is now the machine gun, 
outlast the motor. while the attackers rely upon the bayonet, am 4 
$1.00 each, in round the butt of the rifle and the hand gre- MUNN & CO. Inc., Publishers 
metal box. A type for nade. : 
ete eee Night attacks, which are very rare in |= Woolworth Building New York City 
on Spark Plugs.” open field fighting, are commonly used 
A. R. MOSLER & CO. in trench warfare. In operations of this 


New York, N. Y 














latter sort the occupants of one trench | — . . 
mel mn MT MMT 
know exactly where the enemy is located, 1 ,0lli/iNIN0000000000000000000/(iN0i0i0i AANA 











MOO PA 








542 
ind there is therefore no danger of mis 
ki their own troops for those f ‘ 
‘ " I ! reason these nig if 
tucks V be frequent Since the tact 
of trench ire t vy to have their 
ow bool f inatruct or egulations 
we m wive « ow ames to the three 
different af ks ‘ The small 
urprise iftack, the er prepare at 
ft | im ft u e at | 

he first elf itor The ‘ 

i men that entration of hea 
urt ery tre is ed ection the ce 
fense 1 ‘ wohe or estroved 

i © ¢ ‘ h eal irivel! 

t « emoralized f ef 
i brie That sect the 

! i ea ft ‘ I f i 
i! tM i I t if Ir pose As 
essfu ‘ 

{ wil | have 
iswiste iit | their position fire, 

estal ha curtain 

f thie uit wv ine 

‘ i them to ft 1 the ‘ y Wol 

j e ( for ge trenches are col 
trim i sreatest possible eed 
W hie is is tl trenches of the 

. ) le ‘ ‘ ' 
‘ lat ‘ f t ( 
mt ~ Tt t cu le 
' luv! ti W ‘ 

hive nl i mee ! vever, wi eX 

e tl i! h f ‘ " i ml tre hes 
te th ‘ for this reason 
it is. vers henit t hold such positions 

The mine attack is a feat in military 
el nee It is very simple and at the 

ime time dif t and dangerous to carry 
i! th ie underground workers 
nd the attacking party on the surface 

A lan el i mass of buried explo 

ve flick when exploded tft low Uy 
1 CO! derable tract of gz i W hh ¢ t 
thing on it The aim of the engineers 
the sapye is to place such a mine ul 
der the ‘ \ renches ind then blow 
it up This necessitates the digging and 
timbering of a narrow tunnel straight to 
the enemy trenches When the proper 
distance has been reached, a mine cham 
ber is built, the mine is placed, the sap 
bead is banked tight with bags of earth 
backed ul ind «6reinforced with timbers, 
to be ure that the force of the explo 
ion wi ‘ rected upward and not back 
throug he ul The ri ite is then 
ready to be exploded by the prearranged 
electri wWirlng and spark aevice When 
the time wv the mine attack has arrived 
the soldiers who are to form the attack 
ing party are in readiness in the firing 
trench The engineer officer presses the 
butten and a_ section of the enemy 
treneh is thrown into the air The wait 
ing attackers charge and occupy the 
crater 

The consolidation and holding of the 
erater entirely dependent upon the as 
sistanee iven by the artillery 

Th panying sketches will explain 
this method of modern fighting 

Developments and Situation 

At 0 P.M. the Blue forces, after 
severe ‘ ‘ ! hed themselves in 
the mets ist of Pott There 
upon Wi uiier Genera LA I 

vernal ivance igainst the ma 
at the fork of the roads To accomplish 
this, he ordered forward the main in 
fantry reserves from their position on the 
“ ter mlge of the forest The cavalrs 
“ le ht up to a position in readiness 

the Eden-Norrisville road 

At 4) FM. the forward movement 
eached the it of the railroad and the 

v trenches of the Reds At this 
0 ey came under heavy fire from the 
Red batter in position near Pottstown 

I i ke ere losses This fire, 

' i with that of the Red infantry, 
forced the I to entrench 

The | was brought back 
inte the f Paoly Forest 

At © VM. General G of the Red 
force eceived ¢ from his headquar 
ters to remain on the defensive 

B ightfall the Red and Blue forces 
had entrenched about 600 yards apart. 

Questions 

Question 1 What sort of an order 
wiil Captain B give to his company after 
he has approached to within 200 yards 
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of the cer t and is ready to assault | the worker? It meant better material, | 
the Red platoon holding the position? better machines, better maintenance, and 
Questic Having driven the enemy | an average increase in wage of 30 per 
from the cemeter what wi happen? | cent. These conditions permitted the | 
Will Captain B issue an order? manufacturer to manufacture a_ better 
Question 3. General G follows the ce paper at the same price, or the same paper 
velopment of the combat from the tower | at a reduced price, and thereby meet com 
of the Cit Ha He sees heavy Blue | petition with a distinct advantage That 
reserves debouching from Paoly Forest is Industrial Preparedness for Peace. 
Wha be 1 ecision? How will he — 
put his order into executlo 
Question 4 The Blue detachment has NEW BOOKS, ETC. 
i machine gun platoor Where could the Ture PRINCIPLES oF HEALTH CONTROI By | 
best use be made of them? Francis M. Walters, A.M. New York: 
Question Issue an order to estab lb. C. Heath & Co., 1916. Svo.; 476 pp.; 
sh the Blue entrenchments This order illustrated. 
ic t e issued at 9:00 P.M | Unusually good is this xthook on —. 
|} olog ind hygien it has an unique al 
Answers to Questions in War Game [IX | striking arrangement of material, based -— 
i aieniilin i he rane is exactly t cli ff sour of health control. 
™ ‘ irn this contro] through exerci aa 
t! e miles This would mean exactly posture, throug 1djustment in foods and t 
5.280 yards, which is a distant range for | ivoidar ul substances, throug 
the Goat Hill battery The other battery ination, through nervous conservation, and 
on Hill 50 is slightly over two miles from | ' - oe See mally the Comanes ane 
T method ger fighting are set 
Ash I Phe distance, being 3,700 yards, t ind the part that environment, tl 
is we vithi effective range. See the ir sician nd the law plays or should play in 
batterie ‘ the may lt itior f individual and national we 
Oucat See map. PY Mucl nphasis is laid upon corrective 
; res nee lern life is merciless to the 
Question The order given by the | : o - 5 such measures Interestine 
Blu vivanee uard commander will be liag? illustrations, and tables abound 
is follows t ghout the work; each phase of the sub 
t " wen placed upon the be of cause 
We w ‘ I 
d Tect ind guesswork has been largely | 
1 l I ! ‘ g l iminated 
’ ' t ! tl ! 
a S oi . DI ‘James Noraeis.” By Albert Pyrmont. 
" firing New York: C. Regenhardt, 1915. Svo 
i« e with the support v0U pp. 
Question 4 As soon as the Red ar- The story of this novel is a chapter fron 
ettiere oheerves the enemy on the ode | th Arabian Nights, modernized, but unex 
: | purgated Between the acts proper are in 
of the forest, shrapne fire will be di | terpe sted reams of semi-serious discussion in 
rected against them. Knowing the exact | wl tl warring nations are regulate 
range, this fire ought to be very effective revolutionized, sex is expounded, hea “ 
Also, the infantry will open fire when- |’ preached, and the Scriptures are recon 
ited. Much of this reasoning runs in sl 
ever good targets offer themselves, The w water; some is channeled through rock ; 
range is about 1,200 yards times it is Shavian in its paradox With 
(u fion The squadron has re the faults of a first work, and with not a 
turned to Pottstown via the railroad w peculiarly his own, the author shows 
irvellous scope and amazing industry Most 
bridge It will be held in readiness with | ..agers will attain the end, albeit by a skip 
the reserves ping process which the author himself sug 
Question 6. The squadron was fired | gests 
upon by enemy patrols which were at 
. ae Tue Wrretess TELEGRAPHIST’S POCKET 
that time in Paoly Forest. ae Of Notes. Formulae ani Cal- 
Question 7. The omission of the ques culations By J. A. Fleming, M.A., | 
tion of communication with the Red di-| D.Se., F.R.S London: The Wireless 
vision in the north is an error. It was] Press, Limited, | 12mo.; 347 pp.; illus- 
also an error in a former order in the trated. Price, 6s. net. 
VIII War Game. But if the highest In the practical calculations connected with 
4 . | radiotelegraphy, a handy compilation of form 
commander omits to provide for com ad und tables is more than a mere con 
munication in his order, the subordinate | yenience; it is a necessity. Such a com 
commander who commands the element | pilation is the manual put out by Dr. Flem 
of the left flank of the line must send | *"*: the University of London, who alread) 
? é . is to his credit numerous works on electrical 
out a left flank patrol, which would estab- subjects. His first chapter refreshes the mem 
ish the connection automatically. ory of the student or operator with just that 
The next War Game will deal with the | ™athematical information which furnishes the 
defense against an enemy landing party. Weeny Cente. Mask <6 the suentns Sate 
; ased only upon arithmetical principles, but 
t final chapter provides logarithms and | 
Industrial Preparedness f for Peace trigonometrical tables, and tables of squares, | 
square roots and cube roots While 
(Concluded from page 926 1e few pieces of apparatus are pictured and | 
~ riefly described, for the most part the book 
Results Obtained ives this kind of instruction to the treatises, 
When the standards in the Calendering and concentrates its effort and its limited spac 
m the most useful and important data 
Department were established, the aver illed for in connection with alternating high 
age efficiency was about 62.0 per cent requency currents and radiotelegraphic work 
This efficiency gradually climbed to 100] Its convenient form, its accuracy, and 
per cent, and after a period of three years ro ao offerings should make it popular wit 
had reached 110 per cent. When our 7 — 
lards were exceeded by 10 per cent, | Inpusrrran ORGANIZATION AND MANAGE 
t our allowances for delays, | MENT By Hugo Diemer, B.A., M.E 
etc., were more than ample, and the crea | Chicago: LaSalle Extension University, 
; . 1915. Svo.; 201 pp.; illustrated. Price, 
tion of habits of efficiency permitted the > 
men to attain excessive efficiencies a , , 
|} Here is summarized and illustrated those | 
Table Showing Total Output of Coated principles which have come to be recognized 
Calendering Dept. (for 1 yr.) for Varying |°* ‘he essential elements of the new indus- 
Efficiencies with Varying Costs trial efficic ney, from the broad fundamentals of 
, sound organization, satisfactory location, and 
well-planned buildings and equipment, to ac 
: ‘ per tual operation in all its branches—buying, ré 
EA i fabos . i oe eiving and storage of materials, the planning 
P ibs includ-| Bu ( of finances, sales, production, work, and em 
ng an ployment, cost determination, distribution of 
Bonus ‘bor, Total | .xpense, and standardization. The subject of 
scientific management is then taken up; time 
63 800.000 $33.950'$55,200 $89,150 280 | d motion studies and wage systems are con- 
6 2 800), OOK $3,950) 55,200) 89,150 2ti4 | sidered, and employment problems are solved. 
si 10. 500.000 200 5.200, 90.400 s 23 | . 
on 4m Fay OOK 100) 55.200! 92,500! (082 52 | Diagrams and charts are displayed in pro- 
100 1.600.006 410.700) 55.200) 95,900) .08 1900 | fusion the very latest methods of motion 
* study, such as that which photographs the 
ovements of an electric light attached to the 
What did this mean to the paper manu- | hand of the workman, are explained; in short. | || 
facturer? It meant an increase of 80 per | th 
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LATHES AND SMALL TOOLS 
99 LarseLi 
“STAR” fae? 
For F. | A 
or THES 
Suitable for hne accurate work 
Y Foor sod acne sg 
Send for Catalogue B 
SENECA FALLS MFG. CO., 
695 Water 


Seneca Falls, N. Y, USA, 


F lien Disk Drill 


FOR LIGHT WORK 
Has These Great Adcentages. 




















The speed can antly changed from 0 to 1600 
w s g g be Power applied can 
be graduated t e. with equal safety, the smallest 

argestdr ge ~ a wonderful economy 
n time and great sa rill breakage. 


Sead for Drill Catalogue 
W. F. & Jno. Barnes Company 
1872 


Rockford, Illinois 


Established 
1999 Ruby Street 








|The up-to-the-minute Holder—with six 


.?. Worth 
Send for circular. 


MONTGOMERY & CO., Tool Mongers 
105-107 Fulton Street New York City 


, shock absorber. 
knowing about. 


points and a 





‘. Experimental and Model Work 


eG 
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cent to 90 per cent increase in production latest practice, methods, and devices used to} 
a : increase both quality and quantity of output 
per labor unit, at the same over-head cost | wy i), at the same time improving working 
per day, or a corresponding reduced cost | conditions for the individual. The author is| 
per unit of output. It meant an aggregate | 4 well known consulting engineer, not a mere 
annual saving of $23,000 under 80 per | theorist, and his interpretation of the new 
: pre movement, with his concrete examples and his 
cent efficiency, or of $45,500 under 100 irguments based upon actual achievements: is 
per cent efficiency What did it mean to | extremely clear and commendable. 


volume is a complete exposition of the | | 


Electrical Instruments and Fine Machinery, 
nvent Jeveloped. 
Special Tools, ~a, Gear utting, E te. 


HENRY ZUHR, 32- 34 Frankfort St., New York City 


AGU MODEL WUr 


NY, 
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Expert Manufacturers 
Fine Jobbing Work 


PARKER, STEARNS & CO., 
Brooklyn, N. Y. 


THE SCHWERDTLE STAMP CO. 


286-300 Sheffield Ave., 





se STEEL STAMPS LETTERS & FIGURES 
BRIDGEPORT CONN. 


Magical Apparatus 


Grand Book Catalog. Over 700 engrave 
ings 25c. Parlor Tricks Catalog Free. 


MARTINKA & co., Manufacturers, 493 Sixth Avenne, New York 
Corliss Engines, "Brewers 


I - 3 and Bottlers’ Machinery. 


The VILTER MFG. CO. 
Milwaukee, Wis. 











899 Clinton Street 





Experimental 
Science 


Elementary, Practical and Ex- 
perimental Physics. By George M. 
Hopkins. 2 volumes. 644x9% inches. 
Cloth. 1,205 pages. 918 illustrations. 





OO, 


This work treats on the various 
topics of physics in a popuiar and 
practical way and contains a fund of 
trustworthy scientific information, 
presented in a clear and simple style. 
In the latest edition, the scope of the 
work has been broadened, presenting 


the more recent developments in 
modern science, which will assist 
the reader in comprehending the 


great scientific questions of the day. 
MUNN & CO., INc., 
Woolworth Bldg. New York City 


Publishers 











‘@eElectrical 
Experimenter :: 





The big electrical mage 
zine for those who dabble 
in Electricity and Wireless 
a How-to-Mekee 
magazine, chuck 
full of experiment 
and the latest electri- 
cal progress. Fore 
most authority om 
Winecess in the U.S. 
Official organ of the 
Ravto Leacur or Auta 
tca. Over 200 wonder 
ful illustrations with 
over 100 articles im 
each oumber. Youare 
no t keeping ab 
with the times unless 
you read the Elatri- 
cal Evxpe 
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PERIMENTER, 
lL tor St., New York 
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Safe, Sure, Economical, 
for Fast, Light Delivery Trucks 


Pneumatic tires have a well-defined 
field, in commercial service where 
very high rates of speed are 
necessary. 

Solid tires also have their place— 
on slow-speed, heavy duty trucks. 

The Goodyear Motz Commercial 
Cushion Tire fits perfectly be- 
tween the pneumatic and the 
solid. And in its clearly defined 
field it offers certain valuable 
advantages to be had _ with 
neither of the others. 

About a year ago we began to point 
out these advantages to business 
men whose truck service, in the 
interest of greater economy 
and higher efficiency, demanded 
Motz Tires. 

The Motz story, from the begin- 
ning, has spread far and wide, 
and the tires are now extensively 
used in dozens of lines of busi- 
ness. 


We said that, due to its wonderful 
cushioning qualities, the Motz 
permits owners to operate their 
trucks economically at speeds 
up to 25 miles per hour. 

We pointed out that the higher 
speeds—impractical on solid tires 
—mean an increase in the earn- 
ing capacity of the truck; that 
the range of delivery service is 
made greater. 

It was easy to show that Motz Tires 
will not puncture, thus disorgan- 
izing a merchant’s delivery 
system. 


OOD 


A 


From past Motz records, we out- 
lined a new truck economy. We 
showed how this bump-absorb- 
ing cushion tire saves the truck 
and the goods; how fewer truck 
parts are broken, fewer repairs 
made, fewer delays and lay-ups 
necessary. 

We told how Motz owners report 
service of 12,000, 18,000—even 
35,000 miles in some cases. 

Now add to this the great general 
economy of saving delays and 
repairs to the truck, and all 
kinds of tire trouble; of prevent- 
ing loss of business, and other 
losses, through such occurrences. 

And it was not difficult to convince 
men that Motz Tires have a very 
definite and a very large field 
between the solid tire and the 
pneumatic tire. 

In their proper sphere, Motz Tires 
yield the standard Goodyear re- 
sult—they go farther and last 
longer, and cost less in the end, 
because they are trouble-proof 
and because they effect note- 
worthy savings in truck oper- 
ation. 

We make solid tires and pneumatic 
tires, for the work in which solids 
and pneumatics return the best 
results. 

You can safely accept the advice of 
the nearest Goodyear Branch if 
that advice is that your truck 
service needs Motz Tires. 

The Goodyear Tire & Rubber Company 

Akron, Ohio 
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MOTZ CUSHION TIRES 








Add 100% Perfect Welding to 


Armco Iron’s Rust Resistance 


Unless an exception occurs, Armco Iron’s record in 
welding will stand at perfect in 100% of the cases. 


One big concern cut Armco Iron sheets into narrow 
strips and used them in place of imported welding 
wire because they gave superior results. 


This was unusual because Armco (American Ingot) 
Iron wire is a staple. Great quantities are used for 
telephone and telegraph lines, in fencing (by Page 
Woven Wire Fence Co., Monessen, Pa.), and it has 
proved highly satisfactory to various manufacturers 
for welding. But important as all this is, the great- 
est feature is that 


ARMCO IRON 
Resists Rust 


Armco Iron’s unequalled rust most nearly perfect, also in 


“resistance is due not alone to evenness and all those other 


purity, although it is the purest qualities that form the basis 
iron made. From furnace to of rust resistance and working 
shipping platform Armco Iron quality. High electrical con- 
is under scientific and conscien- ductivity is also a quality of 
tious care. It is, as a result, Armco Iron. 


Get ‘‘Defeating Rust’’—Free 


Get this story of Armco Iron—learn Iron. If you do not know one 
how to save factory losses and gain using it in the product you want, 
a superior product. Hundreds of write to us and we will find a way to 
manufacturers already use Armco supply you. Clip coupon for book. 


The American Rolling Mill Company, Box 773, Middletown, Ohio 


Licensed Manufacturers under Patents granted to The International Metal Products Company 


BRANCH OFFICES: Chicago, Pittsburgh, Detroit, New 
York, St. Louis, Cincinnati, Cleveland and San Francisco 







High conductivity com- The trade mark ARMCO carries 
bines with great ductility the assurance that iron bearing 
for telephone and telegraph that mark is manufactured by The 
American Rolling Mill Company, with the skill, in- 
telligence and fidelity associated with its products, 
and hence can be depended upon to possess in the 
highest degree the merit claimed for it. 






High rust resistance 
and perfect welding 
qualities resulted in 
the choice of Armco 
Iron for Trans- 
former Tanks by 
the West- 
inghouse 









Seececcscccccssccoscccssssesscsssesssssosoososesscces 
The American Rolling Mill Company 
Box 773, Middletown, Ohio 
Please send me“ Defeating Rust” and teil me as 
(Manufacturer —Consumer) why Armco iron is 
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resists heat-prevents rapid formation 
of solid matter in your crank case 


High tem 


oil into black solid matter—your car’s greatest enemy. 


ratures in your automobile engine turn a large part of ordinary 


This new lubricant 


prevents rapid sedimentation, protects metal surfaces, reduces expense 


Ordinary oils break down under the terrific 
heat of an automobile engine after a few 
hours’ use. A large part of the oil forms 
black sediment. 

The sediment is destroyed oil—heat has 
killed all lubricating value in it. 


This solid matter in your oil means wear 
in your engine. 


The polished surfaces of bearings and 
cylinder walls appear smooth to the naked 
eye, but a magnifying glass will show you 
that even the finest surfaces are rough and 
consist of sharp points and depressions. 


When the microscopic teeth of these sur- 
faces are rubbed together they are broken 
off-—-worn down. The thin film of oil which 
forms a nearly frictionless cushion between 
metal surfaces — such 
as in the bearings, or 
between cylinder walls 
and pistons—is all that 
prevents your 
motor from 
seizing and de- 
struction. As 
long as the film 
of oil thor- 
oughly covers 
the metal-to 
metal surfaces, 
the motor will 
run without ex- 
cessive wear, 
but as soon as 
the oil is turned 
into solid matter the microscopic teeth begin 
to grind, and friction, the greatest enemy of 
your engine, does its deadly work. 










ler 

“ partially crowds 
over siz hundred 
quare inches af metal surfaces to grind logether 


How Solid Matter Damages Your Car 


The black solid matter formed by ordin- 
ary oils prevents the liquid from reaching 
the friction points where it is needed. This 
does not mean that the sediment clogs the 
pumps or pipes, although that trouble may 
occur. It means that the sediment which 
is inactive or negative partially crowds out 


the remaining liquid oil. This under-supply 
of oil causes friction—heat—seizing—wear 
loss of power and expensive repairs. 


Automobile engineers state that from 50°; 
to 75°) of repairs and fully 50°; of deprecia- 
tion are due to improper lubrication. 


Relative Oil Destruction 


The contents ofthe 
two bottles shown 
illustrate clearly the 
relative durability of 
ordinary oil and of 
Veedol, the new lu- 
bricant that resists 
heat. Veedol depos- 
its only a small frac- 
tion as much sedi- 
ment as ordinary oil. 





AFTER 
USE 


Ordinary oils are 
unstable and there- 
fore unserviceable orprnary< 
because of non-heat-  “**P* SS" 
resisting chemical © “Mauer in Suspension 
structure. 


IL VEERDOL 


AFTER USE 


Special processes of manufacture developed 
by this company and the use of Pennsylvania 
paraffine-base crude oil give Veedol, the new 
lubricant, its unusual chemical structure, and 
its remarkable heat-resisting ability. 


Make This Road Test 


Remove the drain plug from the lowest part of your 
motor crank case and allow all old oil to run out. 
Replace the plug, fill the sump up to correct oil level 
with kerosene and run the motor slowly under its own 
power for about thirty seconds, to cleanse the interior. 
Then draw out all kerosene, replace the drain plug 
and refill with Veedol. 


The exact amount of fuel and oil in the car should 
be recorded and a reading of the speedometer taken 
before starting. Then let a test be run over a familiar 
road, including steep hills and straight level stretches, 
for any distance up to five hundred miles or more. 


You will find that your motor has acquired new 
pickup and hill-climbing ability, due to the maximum 
mechanical efficiency made possible through Veedol. 


You will find your mileage on both gasoline and oil 
increases. You will reduce your carbon trouble. 
Your motor will have more power. 


What It Means In Actual Saving 


The average mileage of all cars is conceded to be 
6000 miles per year and the annual cost of operating 
the typical or average car is estimated by an expert 
statistician to be about $416 per year. Depreciation, 
repairs and gasoline come to about $268. 


Solid matter in your oil means friction and wear; 
friction and wear mean expense;-expense varies in 
direct proportion to the amount of black solid matter 
formed by the oil. 


Veedol prevents rapid sedimentation and saves you 
real money on these’ items of expense. The records 
of taxi-cab companies, bus lines and large corporations 
that use cost accounting show that Veedol should save 
you from $50 to $115 per year on gasoline, repairs and 
depreciation. In addition to these savings your lubri- 
cation bill itself will actually be smaller. 


If you are interested in saving money you will be 
interested in making your own tests of this remarkable 
new lubricant. 


Where You Can Buy Veedol 


Progressive dealers everywhere have secured Veedol 
and can supply you. Look for the orange and black 
Veedol sign. If, for any reason, you cannot get Veedol 
at once write direct to the Platt & Washburn Refining 
Company. By return mail you will receive a copy of 
the book, free, and the name of the dealer who will 
supply you. 


PLATT & WASHBURN REFINING CO. 
1820 Bowling Green Building New York 





NEW 88 PAGE VEEDOL BOOK FREE 


Write for the new Veedol book, “The Lubrication of Internal 
Combustion Motors.” 

This book explains the A B C’s of refining and finishing. It 
gives full information regarding the laboratory and practi 
cal service tests. It describes and illustrates all types of 
lubricating systems used in automobiles, motorcycles, motor 
boats, tractors, etc. It contains a fund of useful information 
and scientific facts. 88 pages profusely illustrated in colors 


WRITE TODAY 











Veedol ts supp-ted 
in one-half galicn, 
one gallon and fire 
galion sealed cans; 
15 gallon, 28 gal- 
lon and 53 galion 
steel drums; and in 
28 gallon and 5O 
gallon white oak 
barrels A special 
pouring device its 
supplied wtth each 
metal container 
Cuaranteed when 
sold in the original 
package 













